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FOREWORD 


Under NASA Contract NAS 5-21 715, the Ai Research Manufacturing Company, 
a Division of The Garrett Corporation, developed a 65°K Vuilleumier (VM) 
cryogenic refrigerator for the NASA Goddard Space Flight Center (GSFC), 
Greenbelt, Maryland. During the program, thermal analysis and stress analysis 
notebooks were compiled for submittal to GSFC. This two-volume document con- 
tains (or references) all material compiled during, the course of the thermal 
and stress analyses. In certain instances, copyrighted reference material 
was used during the analytical work and will not be reproduced in this 
document. 

Volume 1, identified as AiResearch document 74-9896-1, presents the 
detailed thermal analysis that was conducted during the program. 

Volume 2, identified as AiResearch document 74-9896-2 presents the 
detailed stress analysis that was conducted during the program on various 
component parts/assemblies of the VM refrigerator. 
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SECTION 1 


INTRODUCTION 



SECTION 1 


INTRODUCTION 


A structural analysis was performed on the 1/4-watt Vuilleumier 
(VM) cryogenic refrigerator developed for the NASA Goddard Space Flight 
Center. The analysis covered the complete assembly except for the cooling 
jacket and mounting brackets. Maximum stresses, margins of safety, and 
natural frequencies were calculated for structurally loaded refrigerator 
•components shown in assembly drawing 852522. 

The stress analysis indicates that the VM design is satisfactory for 
the specified vibration environment, and the proof, burst, and normal 
operating loads. 

The organization and content of the Stress Analysis Engineering Notebook 
is summar i zed , below: 


Section 2 


Section 3 


Section 4 


Section 5 


Section 6 


Stress Analysis Summary - Overviews and summarizes the 
stress analysis effort performed during design and 
development of the VM refrigerator. 

Design Requirements - Summarizes design requirements 
specified by NASA GSFC that were the basis for VM 
refrigerator preliminary design. 

Material Properties - Reproduces Al Research material 
specifications and information used in design/stress 
analysis of VM. References copyrighted vendor materials 
speci f ications. 

Crankshaft Assembly - Stress analysis of the complete shaft 
assembly including wristpin, and connecting rod, and 
critical speed analysis of the assembly. 

Crankshaft Housing - Analysis covers the spherical 
dome-cylinder intersection, sump cross tube intersection, 
motor inner housing, motor outer housing, and flanged 
connections. 


Section 7 Hot-End Pressure Shell - Analysis covers shell stresses 
and deflections, flange connection, and vacuum jacket. 

Section 8 Cold-End Pressure Shell - Analysis covers shell stresses 
and deflections, flange connection, and vacuum jacket. 
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■ Section 9 


pressure calculation and shell stresses and 
. deflections. 

Section 10 Cold-End Displacer - Analysis covers collapsing 
pressure calculation and shell stresses and 
deflections. 
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SECTION 2 


STRESS ANALYSIS SUMMARY 
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For analytical purposes, various parts groupings were considered 
separately. Physical descriptions of these groups are given below. 

2 . Crankshaft Assembly 

The crankshaft assembly is an eccentric shaft on which the cold end 
crank and the bearing journal are stacked. A bolt threaded into the eccen- 
tric shaft secures the parts to the shaft. The hot end crank is an integral 
part of the shaft. 

3 . Crankshaft Hous ing 

The group of structural elements surrounding the crankshaft are desig- 
nated as the crankshaft housing and consist of: the spherical section and 
flanged crosstubes of the sump housing; the bearing sleeve; the closure cap; 
the retaining ring; and the inner and outer motor housings. The retaining 
ring and closure cap form an enclosure on one side of the crankshaft housing, 
and the inner motor housing form the enclosure on the other side. The ends, 
of the crankshaft housing are connected to the hot and cold end pressure 
shells by threaded flange connections. 

k. Refrigerator Mounting 

The refrigerator is mounted by brackets that attach to the sump struc- 
ture. The brackets support the machine and transmit external environmental, 
loads (i.e., shock and vibration) to the sump mounting points. 

5. Hot-End Pressure Shell 

The hot-end pressure shell is a cylinder with a flange on one end and a 
dome at the other. The dome supports the bearing, which supports the hot 
end of the hot displacer. A vacuum jacket completely surrounds the hot-end. 
pressure shell assembly. 

6. Cold-End Pressure Shell 


The cold-end pressure shell is a cylinder with a flange on one end and a 
closure cap on the other end. A vacuum jacket completely surrounds the cold- 
end pressure shell . 

7. Hot-End and Cold End-Displacers 

Both displacers are cylindrical in shape, enclosed by domes on the out- 
board ends. The cylindrical inboard end contain rod bearings for the con- 
necting rods that attach the displacers to the crankshaft. Linear bearings 
support the reciprocating displacers. The hot-end displacer is supported at 
both- ends. The cold end displacer is supported at the inboard end only. 
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Stress Analysis Summary 


Stress analysis was performed on major sections of the VM refrigerator.. 
Design load considerations and criteria for material allowable stresses are 
overviewed below, followed by results of the stress analysis. 

1 . Loads and Material Stress Criteria 


a. Loads 


Pressure throughout the enclosure is nearly uniform except for very low 
pressure differentials (between 6.895 x 10^ and 3.447 x 10** N/m 2 (1 and 5 
ps-i) caused by flow friction. Although the pressure is essentially uniform 
within the machine, the pressure varies between the approximate limits of 
6.088 x 10^ N/m (883 psia) and 6.895 x 10 ° N/m 2 (1000 psia) during each 
crankshaft revolution. 


The components subjected to working pressures were analyzed for: 

Operating Pressure = 8.62 x 10 ^ N/m 2 (1250 psia) 

Proof Pressure = 1 . 67 x Operating Pressure = 

1.420 x 107 N/m2 (2060 psig) 

Burst Pressure = 2.25 x Operating Pressure = 

1.931 x 107 N/m 2 (2800 psig) 

The maximum temperature at the end of the hot end pressure shell is 
922°K (1200°F). Temperature at the end' of the cold displacer is 65°K 
(-343°F) . 

Dynamic loads resulting from the reciprocating motion of the displacers, 
and environmentally induced vibratory loads were also considered in the 
stress analysis. 

b. Material Stress Criteria 


Allowable stresses for various materials used in the refrigerator were 
generally established as follows; 

o Components subjected to working pressure to withstand proof pres- 
sure without permanent deformation and burst pressure without 
rupture. 

o For components subjected to high tempera tures the a 1 lowabl e creep 
stress is that value -at which 0.2 percent creep occurs in 20,000 
hours, ( 2.28 years). 

o For components subjected to cyclic loads, the allowable stress for 
steel components will be based on a life requirement of 10 ° cycles. 
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2 . 


Analytical Summaries 


a. Crankshaft Assembly Analysis 

Both connecting rods simultaneously transmit three types of loads to the 
crankshaft: (1) dynamic loads; (2) gas pressure loads; and (3) vibratory 

loads. Dynamic loads are caused by linear acceleration of displacer masses; 
the gas pressure load is caused by pressure drop across the regenerative bed; 
and the vibratory load corresponds to the specified random vibration environ- 
ment. These combined loads were imposed on the shaft, which was considered as 
an overhung beam on two supports. Shear and moment diagrams were drawn to 
identify maximum loads and determine maximum stresses. 

A summary of the analysis performed on the crankshaft assembly is pre- 
sented in Table 2-1. 

b. Crankshaft Housing Analysis 

6 2 

The crankshaft housing was analyzed for 8.62 x 10 N/m (1250 psi) maximum 
operating pressure and 1.931 x lO^N/m^ (2800 psi) burst pressure. The motor 
outer housing was analyzed for loads due to random vibration. Portions of the 
crankshaft housing were included in the hot end pressure shell model and the 
cold end pressure shell model. 

A summary of the analysis performed on the crankshaft housing is presented 
in Table 2-2. 


Hot-End Pressure Shell Analysis 
The 


6 2 

hot end pressure shell was analyzed for 8.62 x 10 N/m 


(1250 psi) maxi 

mum operating pressure and 1.931 x lO^N/m^ (2800 psi) burst pressure. Stresses 
due to a vibratory load of 87 g (random vibration) were also determined. In 
addition, a temperature gradient was imposed on the shell, with 922°K (l200°F) t 
at the dome and 333°K (140°F) at the flange. 


A summary of the analysis performed on the hot-end pressure 
presented in Table 2-3- 


shell is 


d. Cold-End pressure Shell Analysis 

The cold-end pressure shell was analyzed for internal pressure and vibra- 
tory loading. The analysis was performed for 2 x lO^N/m^ (1250 psi) operating 
pressure and 1.931 x lO'N/m^ (2800 psi) burst pressure. 

A summary of the analysis performed on 'the cold-end pressure shell is 
presented in Table 2-4. 


e. Hot-End and Cold-End Displacer Analysis 

The hot displacer was analyzed for external pressure and temperature loadi 
using Kalnin's shell analysis program. The analysis was performed at maximum 
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TABLE 2-1 


CRANKSHAFT ASSEMBLY STRESS ANALYSIS SUMMARY 


Detai 1 
Assy/Part 

Design Requirement 

Comments 

C rankshaf t 
stacked-parts, 
cold crank, 
bear! ng 
journal , and 
bolt 

(a) Stacked-part interfaces 
must not separate under 
bending load. 

(b) Combined axial prestress 
and bending stresses 
shall not exceed allow- 
able stress. 

(c) Shear pins and/or fric- 
tion between stocked- 
parts must transmit 
torque. 

Bolt preload sufficient to 
preclude separation of 
stacked-parts. 

Stresses due to preload and 
vibration less than allowable 
stresses. Tensile, bending, 
and thread shear stresses 
computed . 

Forces transmitted to crank- 
shaft convert to torque due 
to crank eccentri ci ty. Shear 
pins between stacked parts was 
found sufficient to transmit 
torque. 

Overhang 
sectl on 

Maximum bending and shear 
stresses must be endured. 

Calculated stresses low; 
margin of safety adequate. 

Critical 
speed 
anal ys i s 

Critical speed must be higher 
than maximum operating speed. 

Ai Research computer program 
V0245 determined first rigid- 
body mode to be significantly 
higher than 400 rpm maximum 
operating speed. 

Crankshaft 
rotary 
unbal ance 

Determine unbalance 

Reciprocating linear unbalance 
was determined as well as 
rotary unbalance. Results 
indicated that correction for 
rotary unbalance not required 
because: 1) total linear 

unbalance cannot be corrected; 

2) VM i s low-speed machine; 

3) envelope limitation; 

4) past experience with this 
problem. 

Connecting rod, 
wrist pin and 
retai ner 

Parts must endure displacer 
forces transmitted to crank- 
shaft. 

Calculated stresses using 
displacer forces indicate 
adequate safety margin. 
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TABLE 2-2 


CRANKSHAFT HOUSING STRESS ANALYSIS SUMMARY 


Detai 1 
Assy/Part 

Des i gn Requ i rement 

Comments 

Housing at cross 
tube intersec- 
tion 

Must withstand maximum pres- 
sure. 

Particular attention given to 
fact that sump housing is 
weakened by intersection of 
the cross tubes. Analysis 
showed the reinforcement 
around the holes are adequate 
to resist the pressures. 

Spherical dome 
and cyl i nder 
i ntersect 5 on 
(cold end) 

Must withstand pressure and 
vibratory loading. 

Stresses due to the vibratory 
loads were added to pressure 
load stresses and were found 
to be at safe levels. 

FI anged 
connections 

Installation torque must .be 
sufficient to prevent joint 
separation. Must withstand 
preload plus applied load. 

Installation torque specified 
on drawing sufficient to pre- 
vent joint separation. 
Stresses are low. 

T ubu 1 ar 
section,, cold 
end 

Must withstand pressure and 
vibratory loading. 

Combined stresses are at safe 
1 evel s . 

Motor i nner 
hous i ng 

Must withstand internal pres- 
sure. 

Shell analysis and flange 
analysis show safe stress 
level . 

Motor outer 
hous i ng 

Must withstand vibratory 
loads. 

Analysis of housing and 
fasteners show acceptable 
stress levels for 98 g’s 
parallel and 68 g's perpen- 
dicular to the motor center- 
1 i ne. 
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TABLE 2-3 

HOT-END PRESSURE SHELL STRESS ANALYSIS SUMMARY 


Detai 1 
Assy/Part 


Design Requirement 


Hot-end pressure Mus't have adequate strength 
shell; included . to support pressure, tempera- 
hot end flange ture, and vibratory loading, 
and adj acent 
tubular portion 
of sump housing 



Hot end flange and adjacent 
tubular portion of sump 
housing were included in the 
shell analysis model. 

Analysis was performed with 
Kainins 1 shell program. 
Pressure and temperature 
loads were imposed on the 
shell. Resulting meridional 
stresses were added to 
stresses from vibratory load- 
? ng. 

Pressure shell strength was 
found to be adequate to sup- 
port pressure, temperature, 
and vibratory loading. 


Flanged 

connection 


Shel 1/displ acer 
deflections 


Installation torque must be 
sufficient to prevent joint 
separation. Must withstand 
preload plus applied load. 


Must be no interference 
between the shell and dis- 
placer under vibratory 
loading. 


Installation torque specified 
on drawing sufficient to pre- 
vent joint separation. 
Stresses are low. 


Deflections were calculated 
to determine if interference 
between the displacer and the 
heat exchanger sleeve would 
occur. The computer deflec- 
tions were found to be less 
than the clearances. 


Hot bearing 
shaft 


Must v/ithstand vibratory 
loads transmitted to dome, 
in combination with temper- 
ature/pressure loads. 


Maximum bending moment at 
root of hot bearing shaft is 
transmitted to the dome, 
generating meridional and 
hoop stresses. These stresses 
were manually calculated and 
added to pressure and temper- 
ature stresses. The combined 
stress did not exceed the 
al lowable stress. 


Hot end 


Vacuum jacket must be capable Calculations show that col lap- 
of resisting collapsing pres- sing pressure is much higher 
sure than actual external pressure. 
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TABLE 2-4 


COLD-END PRESSURE SHELL STRESS ANALYSIS SUMMARY 


Detai 1 
Assy/Part 

Design Requirement 

Comments 

Pressure shel 1 

Must have adequate strength 
to withstand pressure, tem- 
perature, and vibratory 
loading. 

Pressure shell analyzed with 
Kalnins 1 shell program for 
internal pressure and temper- 
ature loading. The tempera- 
ture was 333°K (140°F) at the 
sump and 65°K (-343°F) at the 
cold end. 



Stresses due to vibratory 
loads were computed and com- 
bined with shell stresses due 
to max operating pressure. 



Computed stresses were below 
the allowable stresses. 

Flanged 

connection 

Installation torque must be 
sufficient to prevent joint 
separation. Must withstand 
preload plus applied load. 

Installation torque specified 
to prevent joint separation. 
Stresses are low. 

Cold-end 
pressure shel 1 
and di spl acer 

Determine whether clearance 
is sufficient to preclude 
contact between the shell and 
displacer under vibratory 
loads. 

Analysis indicates contact 
will occur between the shell 
and displacer during the 
application of the vibratory 
loads. Such contact, however, 
is not detrimental because: 
l) the deflections are elas- 
tic and momentary, and 2) the 
probable consequence of shell/ 
displacer contact would be a 
momentary stalling of the 
engine, after which the engine 
will continue to operate with- 
out performance degradation. 


Cold end displacement due to 
self-induced vibration must 
not exceed 0.000200 inches. 

Ai Research computer program 
V0245 was used to determine 
the displacement at the cold 
end due to self-induced vibra- 
tion, At max operating speed 
(400 rpm) , displacement at 
cold end was found to be less 
than the allowable displace- 
ment. 

Vacuum jacket 

Must be capable of resisting' 
external pressure. 

Analysis indicates that 
vacuum jacket will withstand 
external pressure with adequ- 
ate margin of safety. 
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operating pressure and at burst pressure. The temperature gradient was 9?2°K 
(1200°F) at the hot end and 333°K (140°F) at the inboard bearing. The external 
collapsing pressure were also determined. A summary of the analysis in the 
hot-end- and cold-end displacers is presented in Table 2-5. 


TABLE 2-5 

HOT END AND COLD END DISPLACER STRESS ANALYSIS SUMMARY 


Detai 1 
Assy/Part 


Di splacer 


Hot di splacer 
beari ng 
journal 


Design Requirement 

Comments 

Must endure collapsing pres- 

Calculated collapsing pres- 

sure 

sure was found to be much 
higher than the actual exter- 


nal operating pressure. 

Must endure combined pres- 

Hot displacer was analyzed 

sure and temperature loads 

with Kalnins 1 shell program. 

A model of the entire displacer 
and part of the bearing 
journal section was prepared. 
Pressure and temperature loads' 
were imposed on the model. 
Maximum stresses from computer 
output were less than the 
allowable stresses. Cold 
displacer stresses, computed 
manually, are less than the 


allowable stresses. 

Tip deflection must not 

Maximum deflection at the 

cause i nterference under 

tip was calculated to deter- 

vibratory loading. 

mine if interference would 
occur between the journal 
and the bearing under 
vibratory loads. The calcu- 
lated radial displacements 
were found to be less than 
the minimum running clearance. 
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SECTION 3 


DESIGN REQUIREMENTS 



SECT! ON 3 


DESIGN REQUIREMENTS 


I NTRODUCTI ON 


The Vui 1 1-eumi e r cryogenic refrigerator has been designed to meet require- 
ments specified by NASA Goddard Space Flight Center (GSFC). This section 
summarizes NASA GSFC design requirements that served as a basis for the origina 
VM layout drawings. 

NASA GSFC PRELIMINARY DESIGN REQUIREMENTS 

The NASA GSFC preliminary design requirements are summarized in Table 3-1. 
These include operational performance requirements and the qualification and 
operational environments that the machine must endure. 

STRESS ANALYSI S 


The stress analysis and thermal analysis were based on the layout drawing 
(Figure 2-1). As a result of these analyses and subsequent design iterations, 
the drawing was changed to update the basic design. 

The vibration requirements for the fractional watt VM refrigerator are 
given in the following figures: 


Figure 3-1. 
Figure 3-2. 
Figure 3-3, 


Sinusoidal Vibration in Lateral Direction 
Sinusoidal Vibration in Longitudinal Direction 
Random Vibration for Each Axis. 
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TABLE 


PRELIMINARY DESI.G! 
VUILLEUMIER CRYOl 


Parameter 


Cooling capacity at 65°K after 2 y: 
Thermal power input 
Electrical power for drive motor 
T emperatures 

Thermal power input 
Heat rejection 


Spacecraft Qualification Environment 
Shock 
Hum! di ty 

Temperature 
Relative humid! ty 
Vi brat i on 

Sinusoi da 1 

Lateral (X-X and Y-Y) 
Longi tudi na 1 (Z-Z ) 
Random 

Prelaunch environment 
Temperature 
Relative humidity 
Durat i on 
Design load 

Ultimate static load factor 
Storage temperature (up to 3 yrs) 
Pressure {up to 3 yrs.) 

Operating Environment 
Shock 

Acceleration 
Level 
Duration 
Vi brati on 

S i ni soi da 1 

Lateral (X-X and Y-Y) 
Longitudinal (Z-Z) 
Random 
Temperature 
Pressure 
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DOUBLE AMPLITUDE 



O.OOOI 


0.00001 * L — — U. — L. 

1 10 100 


1000 ' 


FREQUENCY-HZ 


Figure 3 - 1 . Sinusoidal Vibration in Lateral Direction 
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DOUBLE AMPLITUDE 



Figure 3“2. Sinusoidal Vibration in the Longitudinal Direction ■ 
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SECTION 4 


MATERIAL PROPERTIES 



SECTI ON 4 


MATERIAL PROPERTIES 


This section references/reproduces material properties information that 
was used during stress analysis performed on the NASA Goddard 1/4 watt 
Vuilleumier cryogenic refrigerator. Certain material properties catalog in- 
formation was copyrighted and will not be reproduced here. In this case, the 
publication and its source are listed. 
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K.n 3S.7-rJ-X. 


CALC. NO. . 
MODEL NO. 


g SHEET NO. . 

y^-V-l.V.TA . 


PREPARED BY 


M aTL-ir/i sTa 


CHECKED BY . 


4.1 “D£> 


The specifications pertaining to Inconel 718 which were used during the 
stress analysis are listed below. 

Aerospace Material Specifications (by Society of Automotive Engineers) 


AMS5662B 
Issued 9-1 -65 
Rev. I I -I -67 


Alloy Bars, Forgings, and Rings, Corrosion and 
Heat Resistant 


AMS5663B 
Issued 9-1 -65 
Rev. I 1-1-67 


Alloy Bars, Forgings, and Rings, Corrosion and 
Heat Resi stant 


AMS5596C 
Issued 1-31-64 
Rev. 11 -I -68 


Alloy Sheet, Strip, and Plate, Corrosion and Heat 
Resistant 


Other Specifications 


Catalog T-39 
International 
Nickel Corp. 


Huntington Alloy Products Division; Inconel 718 
Catalog T-39, pages 13, 14, 15, and 16 
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30 31 


32 33 34 35 36 37 38 


LARSON - MILLER PARAMETER 
(T + 460) (20 + LOG , 0 t) ,x \o 

WHERE T = TEMPERATURE, °F 
t = time; HOURS 

TYPICAL STRESS-RUPTURE CURVE 
FOR INCONNEL 718 
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MEAN COEFFICIENT THERMAL • MODULUS OF 

OF EXPANSION CONDUCTIVITY ELASTICITY 



TEMPERATURE - °F 


TYPICAL PHYSICAL PROPERTIES OF INCONEL 7 1 8 
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4-, 4" TITIAN y^VjL.a-'f Tl- <iA\ - W 


MECHANICAL AND PHYSICAL PROPERTIES OF TITANIUM ALLOY TI-6AI-4V 


Alloy: 


Condition: 


TI-6AI-4V, AMS 4928 
Bars and Forgings 
Annealed 


Mechanical Properties at Room Temperature: 

Ultimate Tensile Strength, KSI 
Yield Strength (0.2$ offset), KSI 
Elongation, $ In 40 

physical Properties; 


130.0 minimum 

120.0 minimum 
.10,0 minimum 


Modulus of Elasticity, 10 6 psl 16.0 

Density, Ib/cu.ln. 0.160 

Thermal Conduct I vlty,3TU/hr/ft 2 /°F/ft 4.2 at 70°F 

Mean Coefflent of Expansion, !0 _6 ln/ln/°F 5.3 (70° to 200°F) 
Specific Heat, BTU/lb/°F 0.130 at 70°F 
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STRESS - KSI 
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TEMPERATURE, °F 

HIGH-TEMPERATURE TENSILE PROPERTIES OF 
' TI-6A1-4V ALLOY 
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4-. S' t^ki s, 3 t - ^a-p-Si i m c. ; c-A"3lQ 


The specification sheets pertaining to tungsten carbide used during the 
stress analysis are listed below: 


Catalog 300 Series 
Copyright 1969 
Carmet Co. 


High Strength Microcarbides for Tools and Dies, 
4-page specification 


DE^nY \A,<* /ce. 

tb.mas\/0laf ^rtievo^TM ■. ^Ooco^l 

*. °)1 \Lc 

IslFOQ-KAT\OJ OECelvyED 
CAQ.KeT' CO, ^yamtoks , cAuf. 

Puoue ~^$LO 

kd, \Azsi-y vjuiAAT^a ruEtxLHEO -tuast tue: euca£_ 

0^ Tkl^- MATEfUAL IS» UEA^lY ST&UAU to 

ITE» ^OPTUfce S^CVJ^TV , 

ZLtr # 4*r0C>£O 

T^tt ~ 2 Zs“T - (SoooO 
i«r" 
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STATION 
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MASS 

IP 
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FUR F12R F21R 

F22R 


i 
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-01 
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VIB*RPM< ' VTBSCPS< * "VIeXRAO/S< SYSRPH AXIAL P~ '“sHAFT/WHIrI RATIO 

3765,? 62,75 394,29 0,0 O.’O 1,000 1 


i STATION 

APSY 

' phase 

’ 

THFTA 

phase" 
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PHASE 


MOMENT 


PHASE 

t 
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l.ROOOE 

02 
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8 . 38 fi 9 E“ 0 1 
_£. 6530 E 00 
2 . 6633 E 01 
5 . 51 U 9 E 01 
_ 6 . 56 P 5 E 01 
7 . 8402 E- 01 ' 


2.12P4F 06 
_ 6 , 27 ? 1 E 05 . 


PHASE 

1.R000F 02 
1 .. 80.00 E _02 
0.0 
0.0 

. l.flQOftE 02 
j.OOOoE 02 
l.AOOOE 02 
J.8000E J>2 
l.P000E“02" 


1.8000F 02 
1. 8QOQF 02 


THETA 

1 . 2115 E 01 
I. 0785 E 01 
8 , 731 4 t >0 1 
0 . 9887 E 00 
6 . 4616 E 0 0 
8.97632 01 
7 . 3026 E 01 
_ 3 . 55 « 0 E_oi_ 
1 . 1883 E 02 


"phase 


SHEAR 

PHASE 

MOMENT 

PHASE 

t.flOOOE 

02 

4 . 2312 E 04 

1 . 8000 E 02 

7 .R 918 E 02 

1 . 8000 E 02 

1 . 8000 E 

02 

3 ,. 2922 F _£5 

t.flOOOE 02 

2 . 1723 E 05 

0,0 

0.0 


3 . 23 B 2 E OS 

1 . 8000 E 02 

7 . 6549 E 05 

0.0 

o.o 


3 . 2227 F o 5 

i.ROOOE 02 

8 . 8066 E 05 

0.0 • 

0.0 


A, 7 . 7 .? 7 E 06 ... 

. 0 ., P. 

_J., 0637 E 06 

0.0 

0.0 


1 . 72 U 4 E 06 

0.0 

1 . 5552 E 05 

0.0 

0.0 


1 . 5089 E 05 

0.0 

3 . 5905 E 05 

1 .80002 02 

1 .PI 000 F 

02 

6 , 2162 E 05 

1 . 8000 E 02 

U. 3500 E 05 

1 ,80002 02 

1 . 8000 E 

02 

9 .S 187 E -06 

0.0 

6 . 69662-08 

0,0 


_PH*SE_ 


0,0 

JM 


8 . 00 O 0 E 05 0,0 

8 . 0000 E 05 0,0 



3 EARCHIN 8 COMPLETED FROM 0.0 


TO 6 . 2832 E 03 RAD/SEC 

(* Ojdoa . P * p 



DATE ... 1 £ 3~Ai6 CALC. N0 C. ( 0 I.C 3 SHEET NO. 

PART MO ^S'T-S'CC MODEL Mn jV ^ ■ 

PREPARED BY CHECKED BY 


DATE 1 ST .T CALC. NO. SHEET NO. g 

PART no MODEL NO.,^" Va • ^ — 

PREPARED BY M CHECKED BY — 
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74-9896-2 
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DATF ) S JA " PAIONO ^ SHFFT NO. S ~ \ 

PART NO MODEL Nr» Vl. ■ 

PREPARED rv MoE-im-?~To CHECKED BY 



DATE 'lb Noviv CALC. Na C S HEET NO. £nl£ 

PART NO MODEL Mn 

PREPARED BY NoT^AtHTt) CHECKED BY 



AIRESEARCH MANUFACTURING COMPANY 
OF CALIFORNIA 
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DATE ^ 5- ~1 Q- 

PART NO. 

PREPARED BY r* cTTo 


CALC. NO. C ^^5 SHEET NO. 

MODEL NO. ^ VT ,N /‘H • _ , 

CHECKED BY — — 


p.3 3 vy W . Xofeb 1 tsS 4, „ VkiT 

V-izf.yG). r-l -F^J^ VTC^^jPj-pj 


\ At, = 

, Si3 

L-BJ 

Uj-i. - 

a, c*4- 

OJ 

Wi? - 

H 

Jt ^ 

Vs) 3 * 

1.11 

cvy. 

R. ■=- 

a .z.4- 

^ / 

P, =- 

o,X<^ 

1 r4 / 

L = 

UT£“ 

) K> ' 

Cov =. 4-uo , P-fl4 = 


Vt + vsi-u 6 = Kio 

T=t^ W.'b')'' r^.-E-4-jc 24 - +.\ V) oof <3 

3>ac, L 

+ (\.3^* .-Z-'P" ) C*T t©"] 

ITT? 

=. l.S'&S'So e+s e> ^O,o^o$>l -2.© 


?* ~ 4-wa>5'“'(. 1^5 X ri4- + .ozx/z.4-) 5 .r6 

3-&c> , ^ 


e 

T^t 

T* 

o 

U<ix{* 

o 

30 

— .o<v\ 

.“iw 

l 8o 

- 1.S44- 

o 

T-To, 

- . o4-) 



'cDnBEnl AIRESEARCH MANUFACTURING COMPANY 

OF CALIFORNIA 


*SS3» 



DATE 

PA OT Wfl 


PART NO — i 
PREPARED BY 




CALC. NO. C ^z!±d SHEET NO. : 

MODEL NO. ^ VJ ‘ .V'ftj 

CHECKED BY 


S'. If -S-V+M^T ArSJA^/'SV? 


S.'i. CqMBImCX) 

Tvv^e LOAD’S VOS. To V\BT2ATl»t-i (TLAHt^anj A**t> ?^3'5\JTU£ VJU-L. 

■%'S C-OMMmCD .“His A. V-MLA- 

VA^^crr«t> j T»*^s UV5 ?c.^^o.ro7 L.^5, 

To VsTjstm-oin'C. T^-S VJ'BT '-*rr%v-y Lcwt^ ; TVrS **<«?*. ^■'^^1' * ^ 

•\m\lv. ^ A^ViCO Td SkJ^T Avtt> «TTA<^e) C^v^yAi-i-tcV^TX 

A-nusTi?3WLc^. c-»vA^-r<rr_ pp-o^rv^i VO'z.'Vr im^A. urao t* 
oiT^tJ 7 \i< ' 5 i^ae»tv_ vr^xv^ T 15 S. fch&T- r p 

&vj A-oe<Lj*r_ATo.*~i ^<5 -1 <* J Vo\^^- *« A'VyMSD T 4 
\* 6 SS*S , At TaT**^ "/ Av*i & j TlTyL^t C ^'ysj«mv'i- j 

T>P-t?nVi#-iJ U«>**Oj VJCTJ5 fef?L\Si ArL JSo * TVVS CxiMT v -S t 'CC'— 

®oTT'JT Moo SrtcarTU A+JO t^*YA5V»T ^'A-ATAa+^T A^Vor yk2r*>Jh* »>-* 

TUc T t "-o«s i ai WJ V-vs-yy , 


Unnin AIRESEARCH MANUFACTURING COMPANY 

DF CALIFORNIA 






T> "4 
fl) Jr 
io i 
n> vo 
oo 
vn u) 

I CJ) 
Vi) N> 


V.N, cYrooenic" ENGINE 'crankshaft analysis " 6 ue to RANDOM vibration 

PLUS PRESSURE LOADS HIKE MORIMOTO JAN 74 


' STATION ' 
1 

2 

4 

5 

5 — 

7 

B 

<» 


XCG 

1.765SE-01 
1.8920E 00 
3.JS7JE 0[T 
3.7063E 00 
4.2785E 00_ 
"o.S'OBOfOO 
S.1050E 00 
5.N050E 00 
'i.SOOOET'oo' 


MASS 

1 »2323E»04 
2.5044E-OS 
"2.272BE-04" 
1.39S0E-04 
5,7B26e-04 
~i.56J7e-0/*‘ 
2.1580E-03 
6.886OE-04 
~S.3778E»o4 

VI 


“ JR 

1 . 279 JE- 0 S 

4.59BIE-04 

2.971IE-05 

4.3373E-05 

7.2281E-05 

5.1M4E-05 

7«6900E- l O6 

7.8900E-0* 

6.7222E-05" 

MR 


ID 

7.88S2E-0& 
1.5343E-03 
' 2.29C8E-0S 
2.2059E-05 
8.0275E-05 
'2.S932E-0S 
6.6200E-06 
6.8200E-Q6 
'6.9I09E-05 

MI 


FUR 

0.0 

3.0470E-05 
9.8827E-06 
-1.2549E-07 
•7,7M8e-o8_ 
B.3989E-06 
1 .233HE“»06 
9.3862E-08 
2.7818E-05 


F12R 

0,0 

-2.0387E-04 

-1.975SE-05 

-8.7878E-07 

-7.8332E-07 

■3»338lE"05' 

-2.4462E-05 

•6 ,8U08E™OS 

•I.32J7E-04 


F21R 

0.0 

•3.4342E-05 

.1.9758E-05 

.8.7878E-07 

.1.6814E-07 

-6.7430E-05" 

•2.4462E-05 

*6,8408E«05 

■ 1 ,32t7E“04 


F22R 

0.0 

I.5706E-04 
2.3729E-05 ' 
5.004AE-0* 
l,6336E-0fc_ 
'1.91UE-0* 
1.6363E-04 
2.7362E-04 
3.8034E-0*' 

F221 


i 

2 . 8670 ET 

00 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

2 

5 .S 679 E 

01 

0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0,0 

3 

S.I 250 E 

00 

0.0 

0.0 

0.0 

0,0 

0,0 

O.o 

0,0 

4 ■ ' 

3 , 2 b 90 E 

00 

. o.o 

0.0 

0.0 

0.0 

0,0 

0.0 

0,0 

5 

1 . 3549 E 

01 

0,0 

9.0 

0.0 

0,0 

0,0 

0.0 

0,0 

6 

3 . 694 CE 

00 

0.0 

0.0 

0,0 

0.0 

0 ■ 0 

0.0 . 

o.o 

T 

1 . 0820 E 

02 

0.0 

0.0 

0.0 

0.0 

0,0 • 

0.0 

0,0 

0 

2 . 9100 E 

01 

0.0 

0.0 

0.0 

0,0 

0,0 

0.0 

0.0 

9 

J . 2600 E 

01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

STATION 

DYR 


DYI 

OTHER 

OTHEI 

EYR 

EYI 

ETHER 

ethei 

1 

0.0 


0.0 

0.0 

0.0 

1 . 0000 E- 

02 0,0 

0.0 

0.0 

2 

o.o ' T ~ 


0,0 

9.0 

0.0 

l.OOOOE- 

02 0,0 

0.0 

0,0 

3 

0.0 


0.0 

0.0 

0.0 

1 . 0000 E- 

02 0,0 

-o.o 

0.0 

a 

0.0 


0.0 

0.0 

0.0 

0.0 

o.o__ 

0.0 

0.0 

s 

'o.o 


0.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

6 

0.0 


0.0 

0.0 

0.0 

0.0 

0 , 0 . 

0.0 

0,0 

7 

o.o • 


0.0 

0.0 

0.0 

2 . 4000 E- 

01 0.0 

0.0 

0.0 

s - 

o.o 


o.o 

0.0 

0.0 

2 . 2000 E- 

01 0.0 

0.0 

0,0 

9 

0.0 


0.0 

0.0 

0,0 

0.0 

o.o 

0.0 

0,0 




VX6*CPS< 


VI8*RAD/S< 


SV3RPM 


AXIAL P 


SHAFT/WHIRL RATIO 


0.0 

0. 

0 


0.0 

0.0 


0.0 


1,000 





IfA'flSW 

“ ASSY 

— ' PHASE" 

— 

THETA 

SHEAR 


MOMENT - 


ZK 

— * 

REZK 

IM2K 

z 

1 

1,2740E-01 

0.0 


S.18fclE-02 

2.8870E 

00 

0.0 


• 0.0 


0.0 

0.0 

0.0 

2 

7,951 lE«« n 2 

0.0 


3.156HE-02 

6.1566E 

01 

4.3751E 

00 

0,0 


O.o. 

0,0 

0.0 

3 

>',7652E»02 

0.0 


3.O242E-02 

8.6B91E 

01 

1.0689E 

02 

0.0 


0.0 

o.o 

0.0 ' 

4 

1.7117E-02 

0.0 


2.9648E-02 

T.OlbOE 

01 

1.3038E 

02 

o.o 


0.0 

0,0 

0.0 

5 

3.0592E-D4 

0.0 


2 .9423E-02 

1 .6103E 

02 

1.7039E 

02 

8.O000E 

05 

8.0000E. 05 

0.0 

0.0 

' b 

t.086oE-02" 

1.80OOE 

02 

7 • 7 189E-03 " 

1.5737E 

02 

8.5442E 

01 

0,0 


0.0 

0.0 

0.0 

T 

1.1292E-02 

l.eoooE 

02 

2.4122E-03 

4.9166E 

01 

3.R390E 

01 

0.0 


0,0 

0,0 

0,0 

e 

7,92o8E-03 

t.eoooE 

02 

9.5534E-03 

1.9666E 

01 

1.3807E 

01 

o.o 


.0.0 

0.0 

0.0 

'9 

'9,0»25t-06' 

1.800OG 

02 

1.2J79E-02 ' 

1.5600E* 

■08 

4.1780E-11 

* 8.0000E 

05 

8.0000E 05 

*0.0 

oro' 


DATE 1 4 ~) 4 - CALC. NO. SHEET NO. ^t J. 3 — 

PART m n MODEL MO...!^ ^ — 

PREPARED BY ATHTAg-T&. CHECKED BY 



DATE ~74- CALC. NO. O ^ ^ SHEET NO. b 

PART Mn (e MODEL Mil * 

PREPARED BY VTtiTo CHECKED BY 



A1RESEARCH MANUFACTURING COMPANY 
OF CALIFORNIA 


SSSSS* 


74-9896-2 
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DATE 16 s *1 V 

PART Mfl < &'>Z.SC( a 
PREPARED BY 


CALC. NO. SHEET NO. ElJ-J 

MODEL NO. 1_ 

CHECKED BY 


5 V 5 

5 V 3 -S' "STv-scs-s /$^Acy ^' ; 7 


X&'O 

n Gm-lq ) 

RGw.) 

Xw C?n) 

3 .S 0 O 

1*T 

.t-34- 

|5 ; (.aO, 

*.vi? 

11 &. 

.S’oO 

1,1 . 

smvs* 

“L4-1 

.094* 

40 j a> oa 1 

(. ‘Vo., aoo ,. -yn; ) CscxjLiTi^ 

m TIa^ t>oCT 

’MjST'L \J* 

<=tuf$ ^ki> 13- % Va & ecy«*\-n<*-A 4 1 a 

?To.«- 

^35 


Fry* 

l^o ; »s», fS% 



VjIO- >r ”T*ic«.viC^ 'T* . T» Vo. 

Pk» .os: T* IT ffttu. ' f Mk\y <*#T< o” , 


T> » T \g- ’£-* 3 T , o k* • °£ 

C*trwW\>y ^ 

Wi** ? " a 3*7 o o . Upy ( TV.** * 

C. /vs +.n») 


Hi ^ * K»^» j 


■fu,^ ?„ 5 ioo. .. (ai xe rsrfh..) 

a" tt *,<=>'?*'' 

M-S*, = 1 3c>;qao , -) •=- 

H 3 ,*-** ' 



AIRESEARCH MANUFACTURING COMPANY I 
OF CALIFORNIA I 


««S:3S* 




DATE ^ 3" tfr 1 
PART NO. 

PREPARED BY « 


CALC. NO. ^ SHEET NO. 5-7.1- 

MODEL NO *f>te~ r T 

CHECKED BY 


sv3 sv^Lf A^fe-vts^y 
S-,3 & STTMggj A-Ki^\.ysvj 

\“TS>A 1 ^'r Tsv^A S~c ~j - c-vj^cjcl. J^aQ"p 'V'lV To 'fcov.-j — 

'-°Art> 

- S’J^c^r- JTr>-«^r ,4i TWs^yiT 

N '<*tT'“ i T>}^ 1 1* ?> 6 .T£^»v»©\TL*vi VV)®®* 

■^Tj= 1-®T. fen Fvy - \'3e>. fe-5X 

K3X 

STVcsy 

-(.nr+j-o'-H-- .31? >*, 

t>r^ » MoSfe. UACTBfv. T»® , ■=. ,! 


1 rTL 

A'srot-^ e, iyp *- > . S' 


.s-6- 


A'SSor^c, L/p *.),£■ , vi-=- ;,-0: .)Dx ‘$' 1 . =■ a. T&zlX£*s>j 

M&*< ? *■ in oo . fefcy C'5c« ywc<6i^ y v«.<5:) 

^4v_ — A Pfcj 

Cw + %■) 

- ,Tl glXX •yio«< * S}, ? OQ • m 

*5 a C-u? *.m ) 

M. 3. = V? tt,°a6 . —•)■*• 

5l,?c>a, 

TH-Rg-fe^ 

fc^Oi^L Lo/ftti T5MTloiV' i r<i*j • * T~o— — l"|o<S. X. 

t>L ~~Trx,ni*i.r;<,n\ 

SSjToo.^tfS 

“PilU l ^ THrTtJEAKJ T.1.1*/, «p TV* “TVTfcfe. U M ( 3 

&-* ‘T£s * F3r100> ~ ; ,Mr- _L 


3, £4. 


o.H 


fcannmrj) AIRESEARCH MANUFACTURING COMPANY J 

OF CALIFORNIA ’ 


1 t^tS- 
S^cS^ 





DATE \ ~1 4- CALC. NO. C SHEET NO. 

PART NO._^jE2^JE^ MODEL NO. , ^‘ V V — 

PREPARED BY MoT^maTO CHECKED BY 



SV5.<- B«\-T , (? u "l ) 

*/ »l 

Tti-^ TVHuejSQ J - VJ\UV_ bf WaV.'l C-^feTSS } ^ A , 

p_ *• .OS T* . 1 ? 

/feXIA^ V-^A=t> 1_^A^ TUc5)t> - ? » n oo . Lp.3" , 

"T ~ ? ( ^1-) +T)y ) 

\<- 

= uoo-x(.^i.no) 

V- 

- ££*>• 

K 

- ^s.lf , ^.S- 

’ / ^ 

T- 44 - m- '-' 05 '. 

o’Sg. t- 4S t«. in-<-w. 



] AIRESEARCH MANUFACTURING COMPANY 
OF CALIFORNIA 


74-9896-2 
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DATF 1 4- 

PART NO .... 1 * V 

PREPARED BY Woyjwo ' T o 


CALC. NO. C fen - SHEET 

MODEL NO. A- ^ • Y‘*li 

CHECKED BY 


S-3 ^VbkV-T A-y^A^-yS)! 

£'3 , ~l ?)KY J lew© cjp^ e+ Ayc.~r»- VHT W) cjs^»->jyi_ 

3ikjc£ iT\MO*S TVYAf Tt^j_ Vl^TLerr«uy wj^rti ©- «Aw® 

T^TJop.^ ac^A AT Av\y ^61x7 "V- 3Vto^=Y ^aTaT W yT&c /■ 

ToEAuC a^HLj V. VVOft^ TAT V-oA=E, IS a. ..... 

To TAC V-lMIS ^ovJTtmo'WA TW t J. j \ 

vatac,v^c^y T^crTi*^ (cawyejLwfcx.uff^ \ '^T~~l^\ l 


~T- ? t -k 

TeS Z.'&n-y.C»= LI. S'. 

C.TLC?-?c, s-^) 

T* T.%3 ^ns> iw-Lft, 


\M/ *■ \ 
S X r \ 
~ fw T 


? f - T _ |3,l u*y. 

T ~7£" 


4 - .ait 


V, - Yc. - \ 4 *n ucy, 

"L 

? T * OmN- ivrT)** i 1 ).! 

fop- i,e>C 3 -Si*- yio SU> — o\-C- T oo?) 

c -fy-<7 Tyfc \fc-& 

A * "T t'Ot?'') so. a C> 3 vu yu" 

<V 

•£«r - VVl S 6 ,?>=>a. V r ' 

r Q O 3 1 "i* 1 


? T \ 


Ts u ~ TOjOtto.^J \ ^~ty ' 1 1-i' ooo j.K 

TAp_ 3 o) AvintgiurC , 

A 5 ’ 5 ti M*F>S rsy - . 0 » ^Ty = ’i A.j 0 .oa. yrS 


W|, 5 = 1 , — } = 

<P,3«>ci • 




AIRESEARCH MANUFACTURING COMPANY . 
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DATE ^ 

PART MO- *) 

PREPARED BY WoTMtaq'To 


CALC. NO. 

MODEL NO.^AMIj_ 
CHECKED BY 


. SHEET NO. : 


Cqvjv-S SCTn-iG^ ’2-0 T5 VteT T5 \y"pi_j!v<^ST t — 

'-Q4U T ~ 'J 1 ^ T^Ti a>o 4- ■pv-<52'X'Jfc J S 

_ ^ xjg,^ 

t-Wf- ^ r-i v) 

. 

a.la kr ■» TT ( . | o)'”' o.ool^S’ 1 A 

"V 

- ~ . \°8» «“ 2 > = IS^OO. T-3-, 

1 oa~l S 


MftT'c: "PB- I'Aq T-ry > l?o^«o. ^>;\ Cw S C- H*SB«^sr) 

A'SS'JTA^ p;y i . Co ^Ty f ooa 


— A-JIiv-'t V^e-o fecTf >fr"T 


»F_ . oU~\ . 


VA - lofc/t. >. . Oi“l - l.-T-'S* >«4 — ui£ 

%• — *rr (.Um^ s o , c>o oo 

V^ 

- *13, %»«*■*»■* 

, CiCiOO^&'L. -- = 1 1 :■ 

- V3 ,* Qa ' - ,\-M 

U Vj a ' 

s “I3 ; ‘fe«*i a. .'5& t S 

\ ^4 ; aoo , 


V»,5 \ ^ _ \ = 


ORIGINAL PAGE IS 
OP POOR QUALITY 
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DATE \ ^ JAK) ~)<V- 

PART NO.^53^2 

PREPARED BY t'-A^^fA '~>~To 


CALC, wn ^ ^>^3 SHEET NO. ! 

MODEL NO. VV^JM±l 

CHECKED BY 


S', 4- CoKl^!EC-T'>A<L, ^CTT 


'vOV.lST 


? - \ , L$J, C 5 ^ Yfce*€V»**Ci 

D .=• .tlS m A- 3T l.'fcsV'’* ,e>V) m' & 

V 

- vq&> , voo (F s 

T. -A 


M - \Ofe X .-US' 

*z- 


= ^3^ |vo-L%, CeaV4rCFJJt»TW*) 

■=t-TV 0,00^3 TL5 3 



■fv, - 

, 00)53 

Ta&tc v To^s 7-5*4 - c .MtJbwx t-A. 3 'c> 

V-j u -L < VTfc,ocs 6 , l ■«{j\ 

M, 3 , - l^iAEs- 


SfSS’SSS 


(oaBBErt AIRESEARCH MANUFACTURING COMPANY 
- - y OF CALIFORNIA 



PREPARED BY M^WdTo 


CALC. NO. ^ SHEET NO. 

MODEL NO.^F** - V-H, 

CHECKED BY — 




S', A ’E-otJ , H*TT 


VOP-WT ^E.TA'HOL 


P~ \C*%. V£>J' Cyj^.YC, S-- 1 X) 

5 TY-CCJ at 

A-s - T ( ^\t-C = SAVlw'’ 


-f±- \ Q& » =. l^.f TZ 

. avi 

"P^eL.OA,D to 7 w?v?vrr ScpMJjTTxit^ ov vjtiactf'O 


Avj,S> "&'S^V~»ggfL. 


Tl - P 


Kc 

K^+Kc 


T~i <, 

K<^- 5 T>VP^i! 5 JI ^ Ft | 

'E'JEHi^-r^ ^ ^ ‘ y ^ 
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V-*~ l.oS"L 

= u?*D1 

ns 3 

& 







Vj??-. 4-j ps,7 \ 3*1 4*"^\C- 


YY<5TbM: TJoirv** 


V ' ^ 

T' 1 £FT U ) 7 i «J 

^S^O&d ,Q J«i "\ 

*=» ^ t ^ ^ « ti ti Qf z 3 


*«r. 


g, M = x 7 . 5 ^ 0 .^ 

t .3*51 X ,d«b~ 


M. S, = .^c>X lU '.l-v 

-ls/* 
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DATE * 4- 

PART NO 

PREPARED BY . ^ 2L 1 ]/> Q ~^> 


CALC. NO. . 
MODEL NO. 


. SHEET NO. . 


y<py I.V-M, 


CHECKED BY . 


1. H PRJ&250TUE -S-PreU- 

1 . } TA5 Y^S 

1.1- Api^V-YS)? 

P'-viS ~P£Y^Y(?5UiT^TUi Un££>i*-»C> ^TTZ4S3T<J 

- -},x-'u v \x’^*rr«>TLy ■strjstttsj 

lrX,3 Vl^RJerPvEY 5xVCT5e^ 

3B*SU_ A-h© -D^UfeCcr- 'Dep\j e c^ t ,*AT 

1,3 PU6rsi<VG: >ferS7y 

1 .3. 1 K10.J PT2^L_oaT) OA-LjC.oWkTiotAj - 


7-V XH-ie'-t) /^'S'S'Y ; V<6r^-'^oi-'t 
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DATE I'gs ~1 V CALC. NO. C- SHEET NO. 

PART Mfl MODEL NO. y4*Vi- V‘ M ; 

PREPARED BY ^ t W a TO CHECKED BY 
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02 j 
ZZ ! 
o o I 
>o 
^ ° 
Sx : 

ll ; 

> *< I 


n j 4^ 

03 I 

" » 
^hJ VO 
I CT\ 
W f 
hO 



5 o 
> > 


o ? 
3 


3 

cx 


( 5 ? 

v\ 

r 

G 


(? 

9 


-J 

\T 


o 


n 

> 


m rj 

n m n 


z 

o 


■t 

£ 


z 

o 

•’p 

r 

O' 


cn 

I 


gS 

« 5 g 

>TJ S 

gg 

§ 8 ' 

Gfl 

Is? 


z 

0 

•J 

1 

>>J 






DATE 


-)q- 

PART NO °) 

PREPARED BY MoTm^CTT* 


CALC. NO. c - X = r ^ C =£ SHEET NO. 2zE- 

MODEL NO. /4- VJ- 

CHECKED BY — 


1.1, 5 WELL, A+4A^yS-15 


TH<£ SYVCVA- R^vitrsaC-f >4^5 ETTl^ATiSD -fif u . VJrTH 

A'^ piCATp ^ «<r ^ ° ) 3 CT frWDoWs 

Vl$T*A"n^ "Retry h-»ts "V4A5 ’Fovj.Y-it. T«» 'te&z <S, T . 

TteE. TLET^crivACj V IBTWr&T-'Y STrurrjcT 'Wtrx Uva ) 

YmGTjs CjoY^^YM^ >MYTVr ~T>W 'STP-sSTJ'CT "D^S. “T«> t*\ A*) T* « ^ 

G> Y‘P-E' 3 " Jvy^e^. T’CV-y sTi^/STT J lEi; Lo&ayijjC], T&^S 

rAfc'A' ^t-i^yvjcd TTV-^jr yjj>-r 6 .C., kao , "p-ys JT-Ete t^stis^c 
AO^ ov/JA^Cji Rt— *- : LjsJ~ ) 3 " “5 Ci ij <=> «> o • < TftT J 

£-VJ MrS, &$» CY,"i S'/ 
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3 

3 

3 


3 ° 

> > 

3 S 

z 


QO 

VI 


$ 

j 

t 


2 
O 

S R 


r> 

> 


z 

o 


2 

O 


•f 

* 


(T 

r* 

<r. 


tn 

X 

m 

3 

z 

o 


l 



1 


date \&Q~A^ ~1 4 - 

PART NO — 

PREPARED BY 


CALC. NO. 
MODEL NO. 


< 1 - £> 7 , 3 c 

] 4 -yj -V-H - 


. SHEET NO. . 


CHECKED BY . 


1/2.: I SH-eUL- ^ '?'-'A'S T^^et^'TTj'P-e 


~J»l£ "STriJSTC^ VJ>U_, Oct-* p^T^O ~T\^Z 

°uT]>o rf. 


c.oviOTJi>Aj >< 

! 


. 4-4 

1.0 <H 
’T..O-} 
T.1TJ 
3 , <*3 

1.SS 

3 - b? 

5 , °) 7 - 

4 - ^1 


S’.'i-o 

S, 3 | 


s.°ib 

(■ *S"J 
C.Cf 


ix " 
C^sx) 




C). e> 

Tl-S* 

C.S.L 

tc .,3 


- 2 - 1,3 

1 S-S 

n-\ 
vn,:f 
iCx 
34-1 
a,\ 
1*4 
n- V 
44 ^ 


4 -k. 

C.V^Y) 


5 - 0,0 

\V)> 

. 

1 1 .& r 
\ ^^. 
ixi* 

\T- 1 . 

rt% 


£ 3 ,“) 

It.i 
<~ 4 - 
1 S *3 
33 ,t 

n.i 

i % .s. 
) 4 .*p 
4 -x 
) &r.b 


CX- 5 X) 



4 -t.r 

»6 

\C. 1 b 

v).\ 

3 a. ) 
)40 
lx.! 
is--? 
3^/5 


V/X-LaSJ. 


nJ- o.-tn- 





o .e>~) 


c, 1-4 


VMsre-. f ««**.» ( sfu +£-*. - i-L-i--*, -i?) 


T- TH^fe^- 5 . O, 
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PART NO. 




CALC. NO. . 
MODEL NO. 


■ V'H, 


. SHEET NO. . 


PREPARED BY 


M LTM TA oT® 


CHECKED BY . 


5VTCU- &k>AO(3:)5 - ? I^'ST'OTlC YLOS TerA^, 

TH-Tc 3ti©-L ^a&v,'YS^ 5’ CAVft ^LrTi^ Atu< no T&lo 

&S SJ 7-t** 7— 

Doe. “Tt> TWS' M^sEV-ltA^ ^-Jes> ; A- F»e.TVn*v>XLy 

WiCrl^r STT^STJ ^-CVSfV- >J*T AT- “H« Q^ 

•p/MCT 1° Cvj*¥*3*- T« Tac. . 7-' x - ,7^ -)-*£)< Tf^ VH^JO, 
STTLE53* <=»c-c.^T*-5t£\} ■ft'e'C^&uT'S TH-s -SKEoeSLAOj T^'^-urf T*-«>vAS 
VsJEs-J K>cry mcuDCj) >6 T THC evJX> fM^T \ <. Vai^vCT-j 

TWt£ T^la_£T vofej- /V^^o^vsTtO ▼ t »P- ■p'VSL.T H* 
aov4X^o<s»«n-y ; ST^ejj .AT TVta 'KC^iuhho^ a p r f^rf ^ 

VuArj MO<^. LovO ejT— vVvj\j Vo^-J" Mj«^> A-S T\ys 3Tpj<5J 
&T Tt^S ■pfenT ^ Ci yp^rRT* H O'u^CJfu Ki . 
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\ S' "1 


PART NO 

PREPARED BY 


'&SZST) 

f W\o Y 2 -* a | <=, 


CALC. NO. ^ SHEET NO. ^~ \S - 

MODEL NO. V3l V‘ > ^.- 

CHECKED BY 


1 ~l;t. YlBR-ATo^y 


FRJ 5 TS) 0 '?v-ic.~) 


’GSTif^ATa. SY TYUs s>o© 4 <=te 5 A uwi?*Yu-ii_y 

'-'ever>- (jv) qt- a C ^rnvs>/ 5 P-* v^rm- ^'a av*d 

,&py»'-y 'D^vjY^gvajiyV roYj^uL^er . 


4\ 3 -.r u / ci v 

T-TT \ W 

L - A-/" 


04 - 'll (utri''-i.m''jl.^) •= c.u 4 - ■■• \.\}\ 

y 

/ L \ «U 

-f - ( 5 -qa \6 X - 3 ^) - IS^ Q. fyy 

^--tt l 7 nT 7 ; 


V<1 ■= '4. -v- Yt-erj'4r»< 3 i«xa_ Dot^ 

+ bf-S -t Hours'— + y *r-T x _ 

■+■ T-U*v-i t>iSTVA*' i TVv^ V 

- .<K1 + .t. 3-+ .O+.^A- t-n L 

= 1 .SC. Lb'S, . ’ 

S * vj T v . 3 -y i ,r vi c* ij.^)S\ 
tes -i ex v * / 

— QlVfr -Hi?) Q^O — G.“l *)**&■ 1 YA ' 

5 ^^ OA)’^* ^00,05*. 
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DATE 1 & JM ~i T V 

PART NO 7 

PREPARED BY N* 1 °TM HA &T o 


CALC. NO. ° SHEET M0.2lJ_L 

MODEL 

CHECKED BY 


~1 V \ ¥> Kfe-r^T^Y ~STtrjE5o 1 gJ 

V I "B WYT *TW Ua^ 5 


AT <^>'5 ' } TA£ Yl&T?«&-TU>^ ^src.)-f\cA-r<>*--S ‘^'S lact. 

^ cr T-E3y 4 >AJ5 J v*VT^.- ArvA .teSTo^o Tfecrf aC ._ 


*F- 'o ; 13 % 


1 —'F' = "5 * -|p> *T x 

~ ^ ^ x '°vrxto. * n fes j' 


- 'ftt.c <=*;r 


ORIGINAL PAGE ffi 
0F p OOR QUALITY , 
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DATE \±1±1 ^ 

PART „o._a£l£ll 


CALC. NO. 


C.C~UZ 


. SHEET NO. 


PREPARED BY 




MODEL NO.-! 
CHECKED BY 


'/y-NYJ ->J,Y\ , 


V •sTF-eSS'es 

TH<7 'prLis'y.jwc ~ri^S '^vj'^c©'^ v>- va.^cvrr C 0 )^ 


JS»T TW oo-f&T> ’VLuj" Ti^e 





\M 

X 

3 Vr« VJl_ 

\-o Or 

■ U.S-T 

^fe>TgfU. 

c>. T~L_ 

U,TS 


e> , 1 ) 



Q . >1 

1 9 -txt 

1^0001 'tnrj'. 

0 , S“l 0 

\lrl& 

' Sc ^a2ts>j O-fJ^ 

o,« 

\ O ..^TD 


2 . 

ivoX- 

5< = n.t?t 

* y. 15 pjLftn v>^vsnw^ “See ?€?*»T ) £?ye' J ®> ■ k- 

AT Y' !USr ' Jpj5 ^uv«a>- / \viT«>_S‘^irr x- a.tsnr 

tu* 8 v iS^ 

M - 4- .<R X - ( 1.3 6 -hVOfa'^IS") 


=• ^n!aO 4 to- Lb, 


AT \ «. 
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DATE 1 CALC. NO. SHEET 

PART NO "[ ^ MODEL mo A-V-^ViT^. 

PREPARED BY 'M aPm-T^To CHECKED BY 
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DATE . 1 13 CALC. NOt SHEET NO. .1"-X. 

PART NO §.Oi.r r )„^|, MODEL NO A~ W ^ ^ 

PREPARED BY M ^vA*rTo CHECKED BY 
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DATE 


\ < bOTA,,N^ 4- CALCi Na C-LtCj SHEET N0 . l-\£ 

PART NO. ‘j MODEL NO. ^ ^ L. - 

PREPARED BY Mo^T-lC»Tb CHECKED BY 
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KALNINS SHELL ST.RFSS ANALYSTS.......* HOT END PRESSURE SHELL"' MOPlMOTO JUN’ 73 

STATIC ANALYSTS PARTS* 1<1 BRANCHES* 0 NyMgFR QF SU BCASES* 2 

ANGLfS OF ROTATION of BOUNDARY CONDITIONS APE ALFL* -.00000 ALFRS* -.00000 

'PART NO 1 ' 

31* ,00 000 s_X*_ .,250.00-00 IPAR *. S INC* 2 SHELL TYPE 8 NTP* 0 LAYERS HLY* 1 

GENERAL SHELL NO 8 K= .00000 1/RFI* .00000 R= .11030+01 FT* 90.000 DEG 


VARIABLE Z-COORDTNATFS of this PART FOLLOW • 

rn lPear FUi^f ton-Tenerator ~n 0 T r from"" FpBiiirs 

Y COO RDINAT ES -. 2250 -01 - .2250-01 

X COdROINATES .0005 . .2500-00 

lPear FUNCTION GppATOR no". P~FROM 2 POINTS 

Y COORDINATES .4150-01 .225 0-01 

X COORDINATES .0000 .2500-00 


LAYER NO 1 FROM Z* ' ^64000-01 TO 7* .45000-01 

CONSISTS OF ISOTROPIC maTePIAH YO'lNG3 MODULES E* , 29BO0YOB POIS80N8 RATIO NU* .30000-00 

COEFFICIE NTS OF THERMAL EXPANS ION API* .70000-05 A THETA* ,76 00 0-05 HASS DENSITY RHO* -.OOQOQ 


P ART NQ 2_ 

SI* .00000 SX* ,22410+01 IPAR* 5 INC* 2 SHELL TYPE 2 NTP* 0 LAYERS MLY* 1 

■CYUNDRTrtlTSHECniD - 2 Kb 0 6 0 0 0 B= .1 1930+01 - "PHIo PO'.'ffJO — DEGREE'S 


-,,W/ 


LAYER NO 1 FROM Z= -.22500-01 TO Z* ,22500-01 
: CONSISTS ' OF TSOTROPIC‘HATERIiD~Y0IINGS modulus e* 


T298 OOTflA POT S S0NS-EATIO-NU= 730*00 O^W 


COEFFICIENTS OF THFRMAL EXPANSION API* .78000-05 ATHFTA* ,76000-05 HASS DFNSITY RHO* -.00000 





PART NO 3 

STfa 72 50 00-05 iPaR= 5 lNGa“'2" 

JESErAl shell NO a K* .OOOOO 1/RFIc ,00000 




R= .11930+01 FI* 


90.000 DEG 


variable z-coopdinates of this part follow 


Tii linear function generator no, 3 from 2 points 

T COORDINATES -.2P50-01 -.2250-01 

X COORDINATES .0000 .2500-00 

T03 LINrjfi FUNCTION GENERATOR No. 

flrSfc 

3ft. 


u FROM 2 POINTS 







Y COoROINiTFS 


2250-01 


4150-01 



X COnBDINATFS . .0000 . .2500-00 

layer no i from Z 3 .45ooo-ol in zs , 64000-01 

CONSISTS OF ISOTROPIC MATERIAL* YQIJNGS MODULUS t» .29800+08 
COEFFICIENTS OF THERMAL EXPANSION AFI = .76000-05 AThETA= 


POISSONS RATIO NU= .30000-00 
,76000-05 MASS DFNSITY RHO= -.00000 


I PART NO 4 * 

fn 

V) 4 

1 SI= .00000 __ 8X= .34100-00 IPARs 5 INGa 3 , SHELL TYPE 6 NTPs 0 ;_LAYFRfl_MLY?jl 

=e ■ CONICAL SHELL NO 6 K= ,00000 PHI= .000 DEGREES As .11030+61 

> 

LAYEr'NO 1"'"FrOM"Z“ -TllfOO + OC TOZ= .Tlioo+oo 

§ CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E= .29600+08 POISSONS RATIO NU= .30000-00 

I COEFFICIENT S OF T HERMAL EXPANSION AFIc__ .76Q0Q-Q 5 A THETAa .76000 -05 MA SS DENSITY RHO= -.OOQOO 

^ z I 

oO • 

PART NO 5 _ _ 

§| - - — ~ - 

|z Sis .00000 SXe .16600-00 IPARs 5 INGa 3 SHELL TYPE 6 NTPs 0 LAYFRS MlY= i 


CONTcAL“SHELL NO' 6 “ K=' ,00000 PHT 3 .000 DEGREES' 'As ,15340 + 01' 


layer no 1 FROM Z 3 -.11500+00 TO 7 3 .11500+00 

“CONSISTS OF ISOTROPIC HATERl'AL* YOUNGS MODULUS E*' "729800+08 POISSONS RATIO'NUs .3006'0-'0C 

COEFFICIENTS OF THFRMaL EXPANSION AFI* .76000-05 AThETAo ,76000-05 MASS DENSITY RHO= -.00000 


0,0 

« -W_ 

8 1 

50 £ 

Q h 3 - 

p > 
o 

fcs- 


Pi 


cr 


Sfs 


PART NO 
“700006 


6 

SXs" 


“750660-6 i i'PaR= — 5 InGs" 3““ SHELL TYPE 2 ““ “fJTP- ”0 -”L«YERS"HLY5-r 

CYLINDRICAL SHELL NO 2 K= .00006 R» .17000+01 PHI 3 90,000 DEGREES 


LAYEr NO 1 From Z 3 -.10000+00 TO 7. 3 .10000+00 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E 3 
COEFFICIENTS "OF 'THERMAL EXPANSION “APIs' 


,29800+08 
'.76000-05' "ATHETAa"'" 


POISSONS RATIO NU= .30000-00 
'“,76000-05“ "MASS DENSITY - TTHO« — STTOOWr 


PART "NO ”7“ 

. 0 J) 0 0 0 SXs 

CONICAL SHELL NO 6 


SI 3 


.16600-00 ... IPARO _3 INGa 3 SHELL TYPE 6 _ NTPs 0 
K= .00600 PHTs 180.000 DEGREES As -.17000+01 


LAYERS MLYa 1 


LAYER' NO " T FROM Z= ' -.12500-00 TOZ="’ 712500-00 "' " “ 

CONSISTS OF ISOTROPIC MATERIAL* VQUNGS MODULUS E 3 .29800+08 POISSONS RATIO NU» .30000-00 
COEFFICIENTS OF THFRMaL EXPANSION AFI= .76000-05 ATHFTAs ,76000-05 MASS DENSITY RHOs -.00000 


"D 
OJ 

ua 
CD 

KD 
I CTv 
— * I 
^ N> 


■fr 

s 


PART NO 8 

SI 3 .00000 SXs . 20500-00 IPAR= 3 INGs 3 SHELL TYPE 6 N TP= 0 LAYFRS MLYs 1 

CONlc*L SHELL NP 6 KS ,00000 PHTs 180.000 RFGREES ' As -. 15340+01 
LAYFr no l from Z* -. 15000-00 tp 7 s .15000-00 



CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E= ,29800+08 POISSONS RATIO NUa'"" .30000-00 
COEFFICIENTS of THFRMAL EXPANSION AFIs ,76000-05 ATHEt*= ,76000-05 HASS DENSITY RHO* -.00000 



PART MO 

St's" Toooon 
GENERAL SHEU no. 


9 

gxo 
8 K = 


,64775+01 ' ' IPAR= 20 
,00000 I/RFIc 


ING= 

.00000 


3 


SHELL TYPE ft ' NTP»’"0 TAYER& HCYo f 
Ra • 1 3290+01. FT* 90. 000 .DEG 


S variable elastic propepttes of layer_no,__j follow' 

o - — — . 

=C • EVAR LINEAR FUNCTION GENERATOR NO, 5 FROM 5 POINTS 

> 

z _ 

^ Y c no RO*f NOTE'S . 2980 + 08 * . 2980 +"ofl* 72800+08 . 2580 + 08 *' ♦ 2 *fl 0*0 + 08 

O 

| X^COnPDlNATFS .0000 , 1250 - 00 .. . 1 * 75+01 . 3625+01 ... .< 1038+01 

PI LINEAR FUNCTION GENERATOR NO. 6 FROM 2 POINTS 

“8 _ _ 

g? Y COORDINATES" . 3000-00 . 3000-00 " . 

. X CO ORDINATES .0000 . 4438+0 1 

ALFA LINEAR FUNCTION GENERATOR NO, 7 FROM 3 POINTS 

Y COoRDINAfFS T 76 o"o -05 77600 - 05 “ . 8600-05 

X COORDINATES ' .00 00 . 1 B 75+01 . 4 6 3 W + 01 



LAYER NO 1 FRSM Z= -.39000-01 TO Zs .39000-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E* .29800+08 -POISSONS RATIO NUa .30000*00 ( 

COEFFICIENTS 0F-"THFRMaL EXPANSION" ‘AFln .76000-05 ATHET'A's J76'800‘-05 HAS‘S'T3FRSITY~RHO= — -.00 O'OTJ 


’V 
0 ) 
n 

CD 

“-J K £> 
1 Cf\ 

00 K > 


* p - 

k 


piRrwrJ 

_SI= . 1 S7Q8+0 1 3 Xa .28476+01 I_P_ARs 15 INGa 2 SHELL T YPE 5 NTPa 0 LAYFR S HLYa 1 

ELLIPSOIDAL SHELL NO 5 K= .00000 A= .13290+01 B= ,64300-00 DIRFCTN= I. 

‘LAYER NO 1 FR0m“Z= ' -.39000-01 TO 7s .26000-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS t* .24400+06 POISSONS RATIO NUa ,30000-00 
COEFFICIENTS OF THFRMAL EXPANSION APIs ,86000-05 ATHFTAa .84000-05 MASS DFNSITY RHOs -.00000 



PART MO 11 ' 


SI= .00000 SX= .31752-00 IPAR= 6 ING= 1 SHELL TYPP 6 NTPa 0 

CONlnAL SHELL NO 6 Ka ,00(100 PHTc 109.120 DEGPEES Aa -.21529+01 


LAYERS MlYb 1 


ZL 

S 


O — 

-n Z 

O ^ 


Till 

Y coordinates 

X‘ COORDINATES " " 


variable z-cgorotnatfs of this part follow 

LINEAR FUNCTION GEA'pPATOR No. 10 FROM - 2 POINTS 
-.6000-01 -.2700-01 

■'.0000 .3175-00 


Toil __LINEAR FUNCTION GENERATOR NO. _ 11.. FROM. 

Y COORDINATFS .8000-01 .2700-01 

X COORDINATES' .0000 ' ' .3175-00 

LAYER NO 1 FROM Za .19000-00 T° Z= . 05000-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E° 


2 POINTS 


.29900 + 08 POISSONS RATIO Nllo ' i30000-00 


COEFFICIENTS OF THERMAL EXPANSION AFI» .89000-05 ATHFTAa .89000-05 mass DFNSITY RM 0° -.OOOOQ 


1 

ip 

a* 

-< 'p- 

S P 


PART NO 12 
ST= ' VOOOOO ■ ’ SXs 
CYLINDRICAL shell no 


.13300+01 IPAP» " 6 ' INGa 3 ‘ SHELL TYPF 2 NTPa 0 “ LAYERS MLY» _ r 
2 K= ,00000 Ra .60100-00 PHT= 90^000, OEGRFES 


LAYER NO 1 FROM Z° -.25500-01 TO Z= .25500-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E* 
COFFFICIENTS _ 0r THERMAL EXPANSION APIa 


.29900+08 POISSONS RATIO NUa .30000-00 
;S9000=05 " ATHFTAa “ _ .89n00-n5“‘MASS“DFHSITY - RHOa — +TmW 


Sla 


PART~WO~i3 ~ 

.00000 SXa 


conical shell NO 6 


.2909 6-00 IPAR= 6 ING= J .. SHELL TYPE 6 NTPa 0 LAY ERS HLYa 1 

Ka .00000 • PHIs 157.319 DEGREES Ac -.65137-00 


*T3 

D) 

Q I 
ro vd 
00 
-J VO 
1 ON 

-O M 


variable z-coordtnates of this part follow 
T jl3 LINEAR FUNCTION GENERATOR no; ‘12 FROM " 2 POINTS ’ 

Y Cnp^DINATES _7.* 5000 ."°L. _ __ 

X COORDINATES *0000 .2905-00 

~ T013““ linear FUNCTT0W GENERATOR no. ’13 FROM “'2 POINT* 

XCOORDTNATFS _ .soon-01 .8000-01 

X COORDINATES .0000 .2905-00 


* 

s\ 






> -< 


LAYER NO 1 FROM Z" .10000+00 TO 7= .16000-00 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E=» .24400+08 POISSONS RATIO NU° .30000-00 

COEFFICIENTS OF THERMAL EXPANSION AfIb .84000-05 ATHETA e .84000-05 HASS QPNSITV RHQs -.OOpOQ 


PART NO 14 



SI= .00000 SXa .23300-00 IPAR= S ING= 2 SHELL TYPF 6 

NTPa 0 

LAYERS MLYc 1 


CONIcAL SHELL NO "6 ' Ms ^OOOo’O PHT= "180.000 DEGREES A= -.33300-00 


LAYER NO 1 FROM Z* -.80004-01 TO 7= .RoOOO-Ol • . 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E= .24400+08 POISSONS RATIO NUa .30000-00 
COEFFICIENTS OF THFRMAL EXPANSION AFIs .84000-05 ATHETAa .84000-05 MASS DENSITY RHO= -.OOoOO 


D) -p" 

m 1 

n « 
~*vl VD 
J CTN 
ro r 

o 


V 



KAl'NlfiS SH£lL STRESS ‘ANALYSTS, 7 . HOT END PRESSURE SHFLL WRtMOTU JUN 73 
SUBCASE NO 1 FflR FOUPIFR HARMONIC COS 0 THETA 


BOUNDARY 

CONDITIONS 

AT 

STARTING 

EDGF 

Is 

.00000 

3 a 

.00000 

5 s 

.00000 

7 a 

.00000 

BOUNDARY 

CONDITIONS 

AT 

FINAL 

edge ' 

" 2 = 

.00000 

da 

. 0 0 0 0 6 


.00000 

8a 

To 00 00 


LOADS FOR PART NO 1 SUBCASE NO 1 

NpHIs -.00000 


m RING L 0 AD 9 _AT END OP THT 9 PART ARE 0 = -.00000 

g W«a -iOOOOO U«n -.'o'oOOO UTHR* -.00000 

O ' 

* SURFACE and TEMP loads are po . 12500+04 PFI = -.00000 


MPHTa -.00000 


Ns -.00000 


ptheta= -;ooooo 


TLn . 10000+03 TUo .ldOOO +03 


2 

c 


LOADS FDR PART NO 2 SUBCASE NO 1 


RING LOADS at END OP THTS PART ArE Os -.00000 NpHla -.00000 

_W«a -.00000 UKo -.00000 IITHK 3 -.00000 

fSS o 

g§ SURFACE AND TEMP LOADS ARE P» . 12500+00 pFIo -.00000 pTHFTAa -.00000 

ii - - .. - 

-< 


KPHI* -.00000 


-.00000 


TL» » 1 ^ 000+03 TUs , 1 « 000+03 


LOADS FOR PART NQ 3 SUBCASE NO i 

'RING LOADS 'AT END OF THIS PART ARE " Go -.00000 MpHI« -.00000 MPHla - ' V, 00 0 0?) Ns =790W5 

WK» -.00000 UKs -.00000 t!THK» -.00000 

~ ” "SURFACE and TEMP Loads ARE pa . 12500+00 PFI« -.00000 PTHETAa '”'-.'00000 TL,o 71 *) 0 fl‘ 5+‘03 TUs rrfiWOTOT 


2 2 
p« 25 

gS 

£ 
o 

» 
5 n 




*~CJ 'vl 

QJ -Jr* 

in i 

ro » 
VD 
I CT> 
M 1 
— . N> 


LOADS FOR PART'NO d ~ SUBCASE W 1 ' 

RING LOADS AT END OP THIS PART ARE Rs -.00000 NpHI» -.00000 MPHIs -.00000 . Ns -.00000 

Wrs '«;00000 ' UKB -",00000 " UThk« ' -.00000 

_ SURFACE _a'nO__TEMP LOADS ARE pa 1 l2S00+0d_ pFla -.00000 ' p THFTAa -.00000 TLa .10000+03 TUa .luOQO + 03 

LOADS FOR PART No 5 S UBCASE NO 1 

RING LOADS AT END OF THTS PART ARE 0= -.0000(1 NpHI» -.00000 MPHTn -.00000 Ns -.00000 

_WK= -.00000 _ UK= -.00000 UTKKo -.00000 ^ 

SURFACE AND TEMP LOADS ARE pa .12500+00 PFI= -.0(1000 PTHFTAa -.00000 TL= .1*1000 + 03 TUs . 11(000 + 03 

LOADS FDR PART NO 6 SUBCASE NO 1 _ 

RTNGnrOTt^TTTrr^ND - CTF - THTS"T4'RT~ARE 0= — =".00000 — ‘ NpHI= — -TOOOTTO HPRTa — sTOOTCnif Ns — -,"00000 

WK= -.00000 • UKa -.00000 UTHR 3 -.00000 

SURFTC ET~AW"T ERPToA D S ARE — p"5 TT25 05+"0"r~ pFla - . 0 0 6"00 pTRET*s — ^WOVO TL= 7T«Tj7nmT3 — TUs rmOd'O+W 

LOADS“FDR-pART->!D — V" SUBCASE NO 1 ^ 

RING L OADS AT ENQ OF THT S P A RT A R E Qa - .0 0 0 0 ft Q OOOQ HPHI= -.00000 Ns -.00000 


• .<1 


w u? mm Aj.. ' mtXLg.j 4 - T -u . 



WKc ‘-.OOOOO" UK* -,0000ft UTHKb -.00000 ' " 

SURFACE, and temp LOADS ARF ps ,12500+04 PFIa -.00000 PTHFT As -.00000 TL= .14000+03 TUa .l4f>00+03 



LOADS FOR PART NO 8 SUBCASE NO 1 

RING LOADS AT END OF THIS PART ABF 0= -.00000 NpHI= 

WK«* -.00000 UHs . -,0000ft UTHK= -.00000 

SURFACE AND temp LOADS are pa .12500+04 pFIa -.OOOOO 


.OOOOO MPHTa 


pthftAc -.ooooo 


n 

sc 


3- 

Z 

c 


5° 


LOADS FDR PART NO 0 SUBTASE NO i 

“'RING LOADS AT £Np OF THIS PART ARE 0= -.00000’ 'NPHIo ‘-.00000 RPHIa 

WKa -.00000 UK= -.00000 OTHKs -.00000 

' SURFaCE AND TEMP LOADS ARE P= .12500+04 PFI* ' -.00000 ' ' PTHETA= -.00000 

.CODE NUMBERS OF VARIABLE LDaDS OVER THIS PART, G.IVEN BY FGFNS BELQw, ARE 

TET LINEAR FUNCTION GENERATOR NO, FROM 3 POINTS 

" Y" COORDINATES .1400+03 .1400+03 .1200+04 

. X COORDINATES . .0000 .1250-00 .443B+01 

TEO LINEAR function GENERATOR NO, 15 FROM 3 POINTS 

Y COORDINATES .1400 + 03 .UOO+03 .1200+04 

.X COORDINATES .0000 .1250-00 .4439+01 


-.ooooo Ns -.ooooo : 

TLn .14000+03 TU= .14000+03 

-.00000 Na — ’-'.OOOOO 

TLn ".67000+03 “tUa ” ,67'0o0+03 
4 5 



LOADS FDR PART NO 10 SUBCASE NO 1 
Q Q „ ING LOADS AT END of THIS PART are 0= -.ooooo NPHI1 


W«a -.00000 


UKa -.OOOOO 


UTH«» -.OftOOO 


*■3 # 

g fg SURFACE AND temp LOADS are pa .12500+04 pFIo -.OftOOO 

O-fc- ... 

Jj-j _ LOADS FOR PART NlD 11 SUBCASE NO 1 


-.OOOOO 


PTHET A= 




"P* RING LOADS at end OF THIS, PART ARE Gs -.0000(1 nphI= “.00000 
Q WKa -.OOOOO UN= -,0000ft UTU«» -.00000 

' gj" SURFACE and TEMP LOADS are P= .12500+04 PFI= -.OOOOO PTHET* C 


MPHT= -.00000 Na -.00000 

-.00000 TL» .12000+04 TUa .120QO+O4 

MPHTb -,0000ft " No ..OOOOO ” _ 

-.00000 TLa ' ',12000 + 04' TUa t l2<)00 + 0« 


-O 

Oi Jr 
ia 1 
co uo 
oa 
~-j co 
1 a\ 
M | 
M N> 


LOADS FDR PART NO 12 SUBCASE NO ’ 1 ” ‘ 

RING LOADS AT END OF THIS PART ARE 0= -.00000 NPHI« -.00000 MPHIs 
" WKa’ -.00000 ' UX= -,00000 ' UTHRB -.00000 

SURFACE AN D TEM P LOA DS ARE P».„.12500+04 _pFIe 00000 PTHETAa _-. 00000 

LOADS FOR PART NO 13 SUBCASE NO_ 1 


-,0000ft Na 00000 
TLb .12000+04 TUa 


12000+04 



RING LOADS AT END OF THIS PART ARF 0= 
WK= -.OOO'OO UKs -.00000 


SURFACE and TEMP LOADS ARE ps 


, 12500 + 04 


B 

zo 

o 


LOADS FOR PART NO 14 

ring Loads at end of this part are qb - 

WKB -.00000 UKs -.00000 
"SURFiCE"ANO TEHPTOADS ARF'“'Pa ,12500+04 


.00000 NPHIC 

IITHK= 00000 

PFI = -.00000 

SUBCASE NO 1 

.00000 WpHJe 

UTHK= -.ooooo 

>FIs' -.00000 


-.00000 HPHIs 

PTHETAS -.00000 

-.00000 H°HTs 

pTHFTAa'"-. 00000 


-.00000 Ns -.00000 

TLs .12000+00 TUs ,12000+04 

-.ooooo * ' n= -.ooooo 

TL> — 71200 O'+'ff «~TU=- -. 12000+04 


§ 



Q) 

tQ I 

* 8 
KD 
I ON 
N> | 

ro 


Ct--L 



KAUNIK'S SHE'LL "STEPS'S ANALYSIS 


t . "hot" END p RES SURF 'SHELL HORIMOTO JUN 73 


DEFLf CT IQ^S and stres s result ant s for wav e number NX= , 0 1250 psi PLUS TEMPERATURE LOADING 


KBS 

X 

w 

0 

UPHI 

NPHI BPHX 

MPHI 

UTHETA 

N 

nThETA 

mtheta 


main shell part no i 
.0000 .00000 

.51059+03 

.00000 

.74031+03 ,00000 

-.53763+02 

,00000 

,00000 

-.18072+04 

-.35407+02 


.0250 

.25350-04 

.45039+03 

.61305-04 

.74031+03 -.19002-02 

-.41655+02 

.nonoo 

.ooooo 

-.17076+04 

-.28995+02 

> 

.0500 

,96600-04" 

.33499+03 

.11853-03' 

.74031+03 -.36714-02 

~31 220+02 

.o'ooofl 

.0 CTO 00 

-.15414+04 

-722769+02 

m 

</) 

m 

.0500 

.96601-04 

.3B499+03 

.11853-03 

.74031+03 -.36714-02 

-.31220+02, 

.00000 

.00000 

-.15414+04 

-.22769+02 

> - 
a 

.0750 

.20653-03 

.32363+03 

.17174-03 

'.74031 + 03 -.50757-02 

-.22372+02 

.00000 

.ooofiTS 

-,n257+W 

-.17604+02 

o 

•x 

s 1 

.1000 

.34S03-03 

.26717+03 

.22139-03 

.74031+03 -.61968-02 

-.14998+02 

.00000 

,00000 

", 10759+04 

-.11893+02 

z 

.1000 

734803-03" 

“V26 716+ 03" 

.22139-03 

'.74 03 1"+ O 3 “^76 f9 6”9- 0'2~ 

-.14993+02 .00000 

rco o o'o 


d 

2 

.1250 

,514[}6-03 

.21617+03 

.26790-03 

.74031+03 -.70403-02 

-.89677+01 

.00000 

.ooooo 

-.“0612+03 

-.75743+01 

3 

.1500 

69778-03 

• 17093+03.. 

,31170-03 

.74031 + 03. - • 7 6 1 2 0- 0 2_ 

-.41410+01 

.00000 

.00000 

-.52890+03 

-.40961+01 

c r_ 
o| : 

-n 2 

.1500 

,69778-03 

.17092+03 

.31170-03 

.74031+03 -.76120-02 

-.41407+01 

.00000 

.ooooo 

-.52890+03 

-.40960+01 

: 

> j-j 

. 1 7S0 

.89245-03 

.13} 47+03 

.35326-03 

.74031+03 -.79177-02 

-.37261-00 

.00000 

.ooooo 

-.25523+03 

-.1472P+01 

£ O 

35 

.2000 

• 1 0915-02 

.97635+02 

.39310-03 

.74031+03 -.79624-02 

.24799+01 

.ooooo 

,00006 

^2822+81“ 

.33203-00 

3» 2 . 

Sz ' 

.2000 

. 1 OR 15-02 

.97631+02 

.39110-03 

.74031+03 -.79624-02 

.24802+01 

,00000 

•ooooo 

.52778+01 

.33210-00 

5>-< j- 

.2250 

.12084-02 

,69041+02 

'.43172-03 

.74031+03 ‘i. 77491-02“ 

745531 + 01 

,00006 

.00600 

,24443+03 

. 13872+Oi 


.2500 

.14760-02 

.45177+02 

.46970-03 

.74031+03 -.72703-0 2 

.597 1 6+01 

.00000 

,00000 

.45527+03 

.17915+01 



main shell 
.0000 

PART NO 
.14768-02 

2 

.45173+02 

■ .46970-03 

.74031+03 

-.72783-02 

.59718+01 

,00000 

• ooooo 

.45527+03 

.17916+01 


.2241 

.4462 

'.24194-02 

.24771-02 

'-,26193+02' 

-.87573+01 

;?7614-03' 

.10589-02 

“".74031+03 

.74031+03 

-.14773-02 

.34373-03 

.44162+01" 

.32716-00 

.noood 

.00000 

• flCOffO 

• OOOOO 

. 15148+04 
,15796+04 

713248+01 

.,90149-01 

O & 

.4482 

.6723 

.8964 

— 24792-6 2“ 
,24116.02 
.23923-02 

'-706045+0 1 
.62727-00 
.70647-00 

710588-02 

.13438-02 

.16312-02 

.74031+03 

.74031+03 

.74031+03 

.33038-0$" 

,18790-03 

.19940-04 

.32166^00" 

-.29853-00 

-.76164-01 

.6 MOT” 

.ooooo 

.00000 

.OOWO - “ 
,00000 
,00000 

.15820+04 

,15060+04 

.14843+04 

P3F4974TTI 
», 69560-01 
-.22849-01 

51" 

.8964 

1.1205 

.23946-02 

,23965-02 

.87685-00 

,23083-00 

.16311-02 

.19107-02 

.74031+03 

.74031+03 

iS088fi*»05 

••51164-05 

-.81578-01 

.33690-01 

.00000 

.00000 

.00000 

,00000 

.14869+04 

,14890+04 

-.24473-01 

,10107-01 


■ — r. 3 4 4 6 

".23933-02" 

«73621<C00' 

.22062-02 

" '.74031+03 

.33714-04" 

,31561-or 

.ooooo - 

.00000 

.•l4854y0i{ 

794682-02 

1.3446 

.23961-02 

-.15244-00 

.22062-02 

.74031+03 

.15042-04 

.24760-01 

.00000 

.00000 

.I 4867 +O 4 

,74280-02 

If* 

1 . 5687 
1.7928 

.33925-02 

.24127-02 

-.10802+01 

-.11013+01 

~ .24938.02 
.27812-02 

.74031+03 

.74031+03 

11113-05" 

-.22955-03 

-.97400-01" 

-.41706-00 

.00000 

.00000 

,00000 

.00000 

— 7i'4845+0q 

.15073+04 

- • 2^220-0 1 
• , 12512-00 


—1.7928 " 
2.0169 
2.2410 

.24150-02 

.25073-02 

.24422.02 

-.92901-00 

.11260+02 

.36312+02 

".27812-02 

.30653-02 

.33460-02 

.74031+03 

.74031+03 

.74031+03 

“'-;24ai9--03'' 

-.47277-03 

.18869-02 

-.42256-00” 

.36213-00 

.58759+01 

. 0 00 O'O - 

.ooooo 

.ooooo 

.CO ODD 
.00000 
.00000 

r* 3 0Y>?+U4 IC6 1 /-UU 

.16136+04 ,10864+00 

.15404+04 .17628+01 



MAjN SHFLL 

PART NO 

3 


.74031+03 

.74031+03 

.74031+03 







*D "■‘•i 
qj _pr- 

in 1 
CD VO 

.0000 

.0250 

.0500 

,24450-02 

.23911-02 

.23237-02 

.36521+02 

.37579+02 

.38258+02 

.33460-02 

.33774-02 

.34002-02 

.16690-02" 

.24330-02 

.29536-02 

.58691+01 

.67957+01 

.77049+01 

;ooooc 

.00000 

.00000 

,00000 
• ooooo 
,00000 

Tt5436+0Tr 

.15363+04 

.15073+04 

7T76C7+0I 

.32872+01 

.47654+01 

00 — 
*'-J VO 
1 CTN 
N> 1 
4r N) 

.0500 

.0750 

,23237-02 

.22438-02 

,38258+02 

.38098+02 

.34082-02 

.34386-02 

.74031+03 

.74031+03 

.29536-02 

.34340-02 

.77449+01 

.87016+01 

.00000 

.00000 

.00000 

,00000 

,15073+04 

.14561+04 

.47654+01 

.61275+01 


.1 000” 

'.21523-02 

.36627+02 

.34689-02 

.74031+03 

.38812-02" 

”.96389 + 01 

,00000 

;ooeoo- 

71 3 8 2 1 + 0 4~ 

« 72998 + 0 i 


.1000 

.21523-02 

.36633+02 

.34609-02 

.74031+03 

_ ,38813-02 

.96390+01 

.00000 

.00000 

.13821+04 

.72995+01 



,42947-02 ,10510+02 ',00000 .00000“ “ "".'12848 + OZf ,82030 + 01 

.06731-02 ,11288+02 .00000 .00000 ,11638+0« ,67505+01 

.46732-02 7TT2B8+0H 700*00*0 70 0 0 00 7l*l 638+00 767505 + 01 

.50150-02 .11886+02 .00000 .00000 .10191+04 .88659+01 

.53152-02 .12235+0 2 .00000 j_0 00 00 .80080 + Cl 

.53153-02 .12235+02 .00000 .00000 .85075+03 .84484+fli 

.55678-02 .12248+02 .00000 .00000 .65941+03 .74134+01 

75 7 6 5 a -6 2 71 "1920+0 2 760 000 70 000 0 7 0 4 6TT+ 0 3 75 6754+0 1 


.57655-02 ,.11824+02 


^.S7360-02_ 
• 56*960—02 
.56467-02 

".56467702 

,55«59-02 

.55142-02 

754315-02 

.54315-02 
— .53375- 02 — 
.52322-02 
.51 15 0-02 

.51150-02 

.09869-02 

".48065-02 

.46941-02 

*746941702 

.45295-02 

.03525-02 

.41630-02""" 


.27792+01 

717619+02- 

.32699+02 


.00000 

.00000 

700000“ 

.00000 


I's £ 6 9 9+0 2 76*0 O'O IT 

,00020+02 ,00000 

.63584+02 .00000 

*.79392+02 .rtOOOO" 

.79392+02 ' .00000 

+ 95447+0 2 70*0*0 0'(T 

.11175+03 ,00000 

,12930+03 .00000 

.12830+03 .00000 

.14510+03 .00000 

‘.16215+03 700000“ 

.17946+03 .00000 

717906+03 700*000“ 

.19701+03 .00000 

.21483+03 .00000 

.23289+03 — ".00000“ 


.00000 
.00000 
"700*0 00“ 
.00000 

700000" 
.00000 
.00000 
70 0 000" 

.00000 

“700000“ 

.00000 

.00000 

.00006 

.00000 

7*00000“ 

.00000 

70*0000" 

.00000 

.00006 

700000“ 


.76893+03 .13485+03 

.75419+03 .12737+03 

774 024 + 03 711969+03“ 

.72704+03 .11184+03 

7*7270 4+*0 J 7inB4+03 * 

.71454+03 ,10380+03 

.70269+03 .95585+02 

7691 94+03 1 87191 + 02“ 


,69144+03 

740075+03“ 

.67059+03 

.46092+03 

,66092+03 

.65171+03 

760293*+*O3“ 

.63456+03 

763B56*+03“ 
.62656+03 
.61693+03 
7*1 16*3+03“ 


.87191+02 

“770620+02“ 

,69875+02 

.60957+02 

.60957+02 
.51866+02 
7426 04 + 02“ 
.33173+02 

733 173*+ 02“ 
.23572+02 
,13804+02 
*738680+01“ 


.4J630-02 -.23289+03 .00000 .00000 .63227+03 .12130+02 

,40750-02 -.24172+03 .00000 .00000 .62868+O3 .71740+01 

.39844-02"*“-. 25061+03 700000 700000 ;6251B+03 ;21799+01" 

.38910-02 -.25956+03 .00000 .flOOOO .62174+03 -.28523+01 

‘.38910-02 — 725956V03 700600 70 0000 7*2 170+03 — =T28523+0r 

«3794 b -02 -.26857+03 .00000 .00000 .61838+O3 -.79225+01 

,36960-02 -.27765+03 .00000 .00000 .61509+03 -.13031+02 

.35943-02 28 679+ 03 70 0000 700000 761*167+0 3 ** -. 18177+02 

,35943-02 -.28679+03 ,00000 .00000 .6H87+O3 -.18177+02 

V3 4 8997 02 '-.29598+03 70 0 000 700000 76087I + O3— -“,23361 + 02 


.33826-02 

-.30525+03 

.00000 

.00000 

.60562+03 

-.26583+02 

.32725-02 

-.31057+03 

.00000 

,00000 

,60259+03 

-.33842+02 

.32725-02 

-.31457+03 

.00000 

.00000 

.60259+03 

-.33842+02 

.31596-02 

-.32395+03 

.00000 

.00000 

,59962+03 

-.39140+02 

.30438-02 

-.33740+03 " 

.00000 

.00000 

.5967I + O3 

- ,44478+02 

.29252-02 

-.34291+03 

.00000 

.00000 

.59786+03 

49048+02 




.1328" 

-.58960-02 

-.10379+06 

.19056-02 

.16856+03 

.29252-02 

-.34291+03 

.60000 

,00000 

,59386+03 

-,<19048 + 02 


.1439 

-.59277-02 

-.10669+06 

.19174-02 

.17135+03 

.28036-02 

-.3524«+03 

,00000 

,00000 

.59106+03 

-.55259*92 


.1549 

-.59580-02 

-.10518+04 

.19291-02 

.17409+03 

.26791-02 

-.36212+03 

.00009 

.ooooo 

.58832+03 

-.60707+02 

7F\ 

M 

“ .1660 

-.59869-02 

-.10588+04' 

’“.19409-02 

.17678+03 

.25517-02" 

- . 37 181+03 

“;ooooo 

,00900 

,56563+03' 

- ,66193 + 02 

HAtM shell part nr 

6 







.78076+03 

.75127+03 


Vly 

.0000 

.19609-02 

,17678+03 

.59869-02 

.10588+04 

.25517-02 

-.37181+03 

.oonoo 

,00000 

-.11154+03 

& 

.0033 

.19325-02 

.17412+03 

.59910-02 

.10568+04 

.24949-02 

- ,37 I 23+03 

.ooooo 

.00900 

w • 1 i 1 37 0 3 

35 

.0067 

" .19263-02 

.17140+03 ' 

" .59950-02 

.10588+04 

' .24383.02' 

“-■.37065+03“ 

.00000 

.00000 

.72244+03 

*-. 11120+03 

u> 

2 

S - 

.0100 

.19162-02 

.16862+03 

.59990-02 

.10588+04 

.23817-02 

-.37009+03 

.90000 

.ooooo 

,69428+03 

-. 11103+03 

o 

X 

.0100 

“.'19162-02 

.16862+03" 

.*59990-02 

.10588+04' 

' .23811-02' 

”-.37013+63’ 

“00000"“ 

*.'00000 

.69430+03" 

4.11104 + 03' 

1 ■ 

.0133 

,19086-02 

,16578+03 

,60930-02 

,10588+04 

.23247-02 

--36957+03 

.ooooo 

,00000 

.66680+03 

-.11087+03 

z 

.0167 

.19007-02 

.16290+03 

.60070-02 

.10588+04 

.22683-02 

-.36902+03 

,00000 

.00000 

.63997+03 

-.11071+03 

2 

o 
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.91255+03 

X 

3 : » 

2.0815 

.26550-01 

.15156+01 

.22300-01 

.91255+03 

> ’ 

“ 2.1201 

.27506-01 

.10091+02 

.21389-01 

.92319+03 

c 

2.1666 

..28027-01 

.18606+02 

.20005-01 

.93097+03 

q • 

c 

2.1666 ' 

. 20027-01 

.10600+02 

.20905-01 

.93097+03 

o § 

2.2092 

.29320-01 

.25970+02 

.19395-01 

.90803+03 

O 

So ■ 

2.2518 

.30180-01 

‘.32098+02 

.18362-01 

.96251+03 

s ° 

3 1 

2.2518 

.30180-01 

.32095+02 

.18362-01 

.96252+03 


2.2903 

.31022-01 

.38257+02 

.17310-01 

,97852+03 

> -< 

" 2.3369 

.31836-01 

.03300+02 

.16202-01 

.99611+03 


2.3369 

.31836-01 

.03333+02 

.16202-01 

.99612+03 


2.3790 

.32629-01 

.07869+02 

.15161-01 

.10153+00 


2.0220 

.33005-0 1 

.52056+02 

.10072-01 

.10350+00 


2.0220“ 

•33005-01 

.52003+02 

.10072-01 ' 

.10358+00 


2.0606 

.30168-01 

.56i59+02 

.12979-01 

.10573+00 


2.5071 

.30923-01 

.60592+02 

.11886-01 

.10792+00 


2.5071 

.30923-01 

.60563+02 

. 11886-01 

.10792+00 


2.5097 

.35670-01 

. .65829+02 

.10797-01 

.11001+00 


2.5922 

.36026-01 " 

.72603+02 

’.97173-02 

.11181+00 


2.5922 

.36026-01 

.72530+02 

.97170-02 

.11102+00 


"2 J6308 T3710OS((r " 781661+02 786526-02 ’.11302+00“ 

2.6774 .37930-01 .90100+02 .76061-02 .11316+09 

’2.6770 ;37930-0f '79399 1 + 02 176080-02 . 1 1319+00"' 

2.7197 .36660-01 .11089+03 .65906-02 .11156+00 

2. 7625 .39332-01 .13310+03 .56072-02 .10 72 5+00 

2.7625 .39331-01 .13279+03 .56079-02 .10730+00 

2.8050 .39866-01 .16055+03 .06696-02 .99077+03 

"218076 ;00110i0r’”';i9216+03 737922-02 " ' .85502+03” 


FTf w-S REU“P>S R niO"Tl “ — “ * 

.0000 .20083-01 -.56216+03 .30689-01 .65878+03 

.0529 .20380-01 -. 36771 + 03 .35210-0 1 .57 2 73 + 03 

.0529 .20380-01 -.36771+03 .35210-01 .57273+03 

^1 058 ^20277-01 -•J9060 + 03 .35735-01 .50170 + 03 

.1058 .20277-01 -.19661+03 .35735-01 .50171+03 

■1588 . 2017 2-01 -.683 10+0 2 .3626 3-01 .00550+03 



.17017-02 

>19695-02 

.00871+02 

.15615+02 

.00000 

.00000 

,00000 

.00000 

. 00502+00 
.36912+00 

,50312+02 

.30227+02 

.19695-02 

.20258-02 

.15615+02 

.08260-00 

.00000 . 
.00000 

.00000 

.00000 

.36912+00 

,29569+Otf 

.30227+02 

.16076+02 

.20258-02 

.19000-02 

.08251-00 

-.67302+01 

.noooo’ 

.ooooo 

.00000 

.00000 

.29569+00 

,22967+Ou 

.16076+02 

.70259+01 



5 - n 


_ 3 

c 
o ~ 

tt 2S 

S° 

■ |3 


-o ''J 
OJ Jr 
I 

ro & 
~-J U) 

I <J\ 
Va) i 
O 60 


,1588 

.20172-01 

-.68323+02 

.36263-01 

,2117 

.20079-01 

,20860+02 

.36793-01 

,2117 

.20079-01 

.20854+02 

.36793-01 

,2646 

.20006-01 

.76859+02 

.37325-01 

,2646 

.20006-01 

.76851+02 

.37325-01 

,3175 

.19955-01 

.10620+03 

.37*60-01 

■N SHF-U 

. PAPT N8 

12 


,0000 

.64536-02 

«•! 4P17+02 

.42300-01 

,0734 

.64030-02 

.70096-00 

.43059-01 

1478 

.63738-02 

.54675+01 

.43011-ni 

2217'-"' 

.63617-02 

.51251 + 01'“ 

,44560-01 

,2217 

.63617-02 

.51265+01 

.44564-01 

,2956 ‘ 

.63596-02 

.31205+01 

.45318-01 

,3644 

,63618-02 

.12135+01 

.46071-01 

4433 

.63654-02 

.79816-01 

.46820-01 

a433 

.63642-02 

.19812-00 

.46824-01 

5172 

,63665-02 

-.45534-00 

.47577-01 

5411 

,63686-02 

-.56323-00 

.48331-01 

6650 

.63712-02 

-.97P08-O1 

.49064-01 

6650 

,63718-02 

-.20200-00 

.49064-01 

7389 

.63764-02 

.13290+01 

.49836-01 

8128 

.63818-02 

.41724+01 

.50589-01 

8867 

,63842-02 

• .81239+01 

.5134P-01 

8667 

.63847-02 

.00383*01 

.5134P-01 

9606 

,63767-02 

.11634+02 

.52094-01 

0344 

.63445-02 

.10431+02 

.52848-01 

1083 _ 

,62730-02 

-.36956+01 

.53603-01 

1083 

.62736-02 

-.37915+01 

.53603-01 

1822 

,61594-02 

-.41561+02 

.54361-01 

2561 - 

,60328-02 

-.11125+03 

.55125-01 

3300 

,59476-02 

-.20481+03 

.55891-01 

N SHELL 

PAPT NO 13 

• 

0000 

.53*82-01 

.25790+03 

.16017-01 

0484 " 

.53936-01 

.21138+03 

.16512-01 

0404 

.53936-01 

.21138+03 

.16512-01 

0968 

.53996-01 

" .16376+03 

.17007-01 

0968 

,53996-01 

.16376+03 

.17007-01 

1452 

754057-01" 

'.'11609+03 

"7(7502-01" 

1452 

.54057-01 

.11608+03 

.17502-01 

1436 " ~ 

'.541 15-61 

'.69706+02 “• 

.17996-01’ 

1936 

.'54115-01 

.69698+02 

.17996-01 

,2420 

•."54170-0 f 

.26038 + 02" 

".18490-01 

,2420 

.54170-01 

.26828+02 

.18490-01 


.44550+03 

.40265+03 

.4o?65+03 
.37 168+03 

.37 J 66+03 
. 34473+03 


.36522+03 

,36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 

.36522+03 


.32465*03 

.36680+03 

.36660+03 

.40580+03 

.40580+03 

-.44645+03 

.44446+03 

.47437+03 

.47434+03 

".50501+03 

.50503+03 


.19003-02 

-.67344+01 

,00000 

.00000 

.22966+04 

.70257+0 1 


.15958-02 

-.01547+01 

.00000 

.noooo 

.17424+04 

.20143+01 


.15958-02 

-.81548+01 

.00000 

.00000 

,17424+04 

.20143+01 


.11601-02 

-.56570+01 

.00000 _ 

.00000 

■ .13066+04 

-.10402+00 


.11601-02 

-.5657 2+01 

• noooo 

•oonoo 

■ .13066+04 

-.i04Q°+00 


o 01 215-0 3 

-.79387-00 

.00000 

__.00000 __ 

.97201+03 

-.37980-00 


">01220-03 

-.79396-00 

.00000*' 

,00000 ' 

.92846+03 

-.23819-00 


.53916-03 

-.12139+01 

,00000 

.00000 

,82380+03 

-.36417-00 


.26345-03 

-.94035-00 

.00000 

.00000 

.76330+03 

-.28210-00 


.00753-04 ' 

-.53027-00 

,00000 

.00000 

.73829+03 

-.1590P-O0 


.80649-04 

-.53027-00 

.noooo 

,00000 • 

.73829+03 

-.15908-00’ 


-.10050-04 

-.22233-00 “ 

.00000 

',00000 

.73387+03** 

-.66700-01 


-.43022-04 

-.65740-01 

.noooo 

,00000 

.73843+03 

-.19722-01 


-.52415-04 

-.23604-01 

.00000 

_ .00000 _ 

.74586+03 

-.70811-02 


-.34559-04 

.27500-01 

.00000 

.00000 

.74347+03 

.82523-02 


-.28335-04 

.14403-01 

.00000 

.OOflOO 

.7,4824 + 03 

,43210-02 


-.29672-04 

-.26467-01 

.noooo 

,00000 

.75254+03 

-.79400-02 


-.40519.04 

-.54852-01 

.00000 

.00000 

.75782+03 

-.16456-01 


-.51557-04 

-.68834-01 

.OOO00 

.00000 

.75921+03 

-.26650-01 


-.71758-04 

-.54437-01 

,00000 

.00000 

.76875+03 

-.16331-01 


-.65417-04 

.14034-00 

,00000 

,00000 

.77966+03 

.42102-01 


.19596-04. 

' .59068-00 

,00000 

.00000 

.78479+03 

,17720-00 


.10607-04 

.56300-00 

.00000 

.00000 

.70593+03 

.16090-00 


.23744-03 

.13020+01 

.AQOOO 

.00000 *' 

,76931+03 

.39060-00 


.67159-03 

,21675+01 

.00000 

,00000 

.70255+03 

,65024-00 


.12784-02 

.25283+01 

. 0 0 OQO 

.00000 

.55458+03 

. 75«48-00 


.12682-02 

.24971+01 

.noooo 

.00000 

.55587+03 

.74913-00 


.17621-02 

.10012+01 

.00000 

.00000 

.3x939+03 

.30036-00 


.14401-02 

-.44440+01 ’ 

.00000 *“ 

**.00000 ■ 

.57207+02 

-.13332+01 


-.97125-03 

-.16062+02 

.noooo 

.00000 

-.15582+02 

-.48185+01 


-.98000-03 

-.16007+02 

.00000 

,00000 

-.14399+03 

-.17670+01 


-.12116-02 

— .56230+0 1 

.noooo 

— ;noooo 

-.IIO68+O3 ' 

'.37515+01 


-.12116-02 

-.56231+01 

.noooo 

.00000 

-.11067+03 

.3751*5 + 01 


-.12631-02 

• .28290+01 • 

,00000 — 

•.•OOOOO'*"* 

-.44167+02 

.B8S17+01 


-.12631-02 

.20291+01 

.noooo 

,00000 

-.44162+02 

.66515+01 


-.12301-02“ 

" *.91378+01 

.00000 

— ;ooooo 

".52757+02- 

—.13599+02 

-r) 

-.12300-02 

.91386+01 

•noooo 

,00000 

.52733+02 

•1359P+02 

s 

-.11666-02 * 

.13170+02 **• 

.00000 — 

.00000 — 

.18192+03 

.18171+02 


-.11665-02 

.13171+02 

.noooo 

.00000 

.18189+03 

.18170+02 

[ 

-.11037-02 " 

- .14776+02 “ 

.00000 

— .00000 

,35153+03 

.22637+02 

3jJ 

-.11036-02 

.14779+02 

.00000 

.noooo 

.35150+03 

.22935+02 

c+ 




.2905 

.54222-01 

-.03790+01 

.18983-01 

.51112+03 

-.10597-02 

TrT77fiT02~ 

.00000 

.06000 

r57‘58'5+F3 728584 +7V2 



matn^hell part NO 14 








.56901+03 



/ 8 \ 

.0000 

.57349-01 

.10935+03 

-.33930-02 

.47487+03 

-.10595-02 

.13774+02 

.00000 

.ooooo 

,30632+02 


w 

.0253 

.57373-01 

.17330+03 

-.31563-02 

.06752+03 

-.10430-02 

.16000+02 

,00000 

.ooooo 

.57636+03 

.33100+02 


.0466 

‘.57397-01 “ 

;i5710+O3 

' -.29190-02 

.45030+03 

‘-.'10215402 

,19 186+02 

.owoo 

.00000 

.'58557+'03 

.35521+02 


£ 

.0466 

.57397-01 

.15718+03 

-.29190-02 

.45830+03 

-.10215-02 

,19387+02 

.00000 

.ooooo 

.58557+03 

.35524+02 


33 

.0699 

.57421.01 

.14068+03 

-.26832-02 

.44653+03 

-.99501-03 

~T21"478+0H“ 

• (T011 0 0 

.00000 

,59734+03 

■737941 + 02 


W 

2 

» 

.0932 

,57444-01 

.12301+03 

-.24460-02 

.43117+03 

-.96550-03 

.22994+02 

.00000 

.ooooo 

.61271+03 

.40432+02 


ae 

• 0932 

•57444-OT 

.12381+03 

-.24460402 

".43117+03 

"-.96554-03 

,22994+02 

■ . 0W6 0 

.00 OTTO 

r6 r27TT03 

7T4 043?+"0 2 


X ’ 

.1165 

.57466-01 

,10644+03 

-.22106-02 

.41050+03 

-.93493-03 

.23807+02 

.00000 

.00000 

,63330+03 

.43100+02 



.1398 

.57487-01 

,08399+02 

-.19745-02 

,38210+03 

-.90564-03 

.23713+02 

.00000 

.ooooo 

.66178+03 

,46154+02 


2 

.1398 

.57487-01 

,88399+02 

-.19745-02 

.38211+03 

-.90565-03 

.23712+02 

.noooo 

.00000 

.66100+03 

.46155+02 


C 

r, » _ 

.1631 

,57500-01 

.69400+02 

-.17387-02 

.34113+03 

-.08109-03 

.22360+02 

.noooo 

.00000 

.70279+03 

.49899+02 


•n 2 ’ 
o O . 

.1064 " 

.57520-01 

.48991+02 

-.15033-02 

.27900+03 

-.86641-03 

. 19104+02 

.00006 

.00000 

”76404+03 

754953+02 


co ; 

3 ar L 

.1864 

.57520-01 

.48991+02 

-.15033-02 

.27909+03 

-.86643-03 

.19102+02 

.ooooo 

.ooooo 

.76407+03 , 

,54954+02 


”2 i 

.2097 

.57546-01 

.26372+02 

-.12635-02 

.17862+03 

-.87012-03 

.12639+02 

.ooOoo 

.‘00000 

.86533+03 

.62565+02 


S z - 

*» -C « 

.2330 

.57569-01 

-.93919-03 

-.10347-02 

-.27715-01 

-.90783-03 

.42787-02 

.ooooo 

.00000 

,10440+Oa 

.75611+02 




0) -p- 
1Q I 

» )& 
VO 
I ON 

VO | 



KALNIN3 SHELL STRESS ANALYSIS HOT EK'D PRESSURE SHELL MOPIMQTO JUN 73 



deflpctions 

AND STRESSES 

FOR W&VE 

NUMBER NX* 

0 

1250 PSI 

PLUS TEMPERATURE LOADING 











SPHI OUT 

STHETA IN 

STHETA OUT 

SFlTH in 

SFITH OUT 

ifti 

X 

W 

UPHI 

UTHETA 

BPHI 

SPHt 7N 

MATN shell 

PART NO 1 








.00000 


.0000 

.00000 

.00000 

.00000 

.00000 

.10062+06 

-.77490+05 

-.15199+04 

-.54954+05 

.00000 

\i/ 

.0250 

. 25354.04 

.61385-04 

.00000 

-.19802-02 

.86570+05 

-.62736+05 

-.51002+04 

-.49895+05 

.00000 

.00000 

£ 

33 

.0500 

,96600-09 

.11853-03 

.00000 

-.36714-02 

.73301+05 

-.48707+05 

-•73O30+O4 - 

* » 4 39 <Jfc+ 05 - 

.Ooofio 

.00000 

f/5 

S _ 

.0500 

.96601-09 

.11853-03 

' .00000 

-.36710-02 

.73301+05 

-,48707+OS 

-.73038+04 

-.43906+05 

.00000 

,00000 

33 

.0750 

,20653-03 

.17174.03 

.oooon 

-.50757-02 

.60882+05 

-.‘35485+05 

-,82836+0‘4 

-.‘37194+05 

“TTOoflOO 

.00005 

X 

s * 
> 

.1000 

.39803-03 

,22139-03 

.00000 

-.61968-02 

.49375+05 

-..23123+05 

-.82014+04 

-.29951+05 

.Ooooo 

,00000 

Jm 

.1000 

,348o3-0‘3~' 

.22139-03 

.00000 

-.61969-02 

T29374+01T 

•«2M 22+05 

«• #S20i6+04 

-.29951+05 7° 00 00 

Tortrooo 

> 

.1250 

.51000-03 

.26790-03 

.00000 

-.70403-02 

.38802+05 

-.11635+05 

-.72258+04 

-.22357+05 

.00000 

,00000 

3 

.1500 

.69778-03 

.31170-03 

.00000 

-.76120-02 

.29155+05 

-.10066+04 

-.55300+04 

-.14579+05 

.00000 

.00000 

oi 

z 

.1500 

,69778-03 

.31170-03 

.00000 

-.76120-02 

.29154+05 

-.10058+04 

-.55311+04 

-.14579+05 

.Ooooo 

.00000 


.1750 

.09245-03 

.35326-03 

.00000 

-.79177-02 

.20396+05 

. 88 O 7 I+O 4 

-.32958+04 

-.67726+04 

.00000 

.00000 

s O 

3| 

.2000 

.10915-02 

.39310-03 

.00000 

-.79624-02 

.12466+05 

.17874+05 

-.70301+03 

,91949+03 

.Ooooo 

.Soooo 

5 z * 
*-< u 

.2000 

.10915-02 

.39310-03 

.00000 

-.79624-02 

.12465+05 

.17875+05 

-.70331+03 

.91961+03 

.00000 

.00000 


12250 .12884.02“ .03(72103' .00000 ' -.77091-02 ' ';5203Oio« .2'6206+OS .20613+04 .83?2t + 07i 700005 i"0 0 0 OCT 

.2500 .10760-02 .06970.03 .00000 -.72783-02 -.12025+00 .30105+05 .08091+00 .15025+05 .00000 .00000 



MAIN SHELL 
.0000 

PART NO 2 
.14768-02 

.06970-03 

.flOQOfl 

-.72763-02 

-.12431+04 

.34146+85 

.48087+04 

.15425+05 

,00000 

.00000 


.2241 - 

.24194-02 

.77614.03 

.00000 

-.14773-02 

" .33663 + 04 

.29536+05“ 

.29736+05 

.37587+05 - 

.troooo 

roQODtr 


.4482 

.24771-02 

.10589-02 

.00000 

,34373-03 

.15462+05 

.17421+05 

,34012+05 

,35394+05 

.00000 

.00000 

%% 

--.4482 

.24792-02 

.10588-02 

•OOOOO 

' .33038-03 

‘ 15490+05 

,"17404+'05~ 

.34870+05 

•715442+05- 

.-OOOOO 

700000“ 

.6723 

.24116-02 

.13438-02 

•OOOOO 

.18790-03 

.17336+05 

.1556T+05 

.33733+05 

.33202+05 

.00000 

.00000 


.8964 

.23923-02 

.16312-02 

.00000 

,19940-04 

.16677+05 

.16226+05 

.33053+05 

.329 1 B+ 05 

.00000 

,00000 

.8964 

.23946.02 

.16311-02 

.00000 

.54886-05 

i 16693+05 

.16210+05 

.33116+05 

,32971+05 

,00000 

,00000 

1.129S 

.23965-02 

.19187-02 

.ooooo 

-.51184-05 

.16351+05 

.16551+05 

.33060+05 

.33120+05 

.00000 

.00000 


1.3446 


»2<’f)63*o£ 

.00000 

.33714-04 

• 1 635A+05 

.16545+05 

.32982+05 

#“3303 8 + Ob 

7°0O00 

,00000 


1.3446 

,23961-02 

.22062-02 

.00000 

.15042-04 

.16378+05 

.16525+05 

,33059+05 

.33103+05 

.00000 

.00000 

w~ 

“ 1.5687 

.23925-02 

.24938-02 

" -ooooo 

-.11113-65 

.16740+05 ’ 

.16163+05 " 

.33077+05-- 

.32903+05 

— 700000 — 

.OOOOO- 

1.7928 

.24127-02 

.27812.02 

.00000 

-.22955-03 

.17687+05 

.15216+05 

.33866+05 

.33124+05 

.00000 

.00000 

a#- — 

" 1.7928 ' 

,24150-02 

.27312-02 

‘ioooon 

-.24419-03 

■'.17703+05“ 

—.-15199+05- 

—.33929+05 

-,-33178+05- 

— 700000 

— 7000 00 - 


2.0169 

.25073.02 

.30653-02 

.00000 

-.47277-03 

.15378+05 

.17524+05 

,35537+05 

.36180+05 

.00000 

.00000 



2.2410 

.24422-02 

.33460-02 
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’.76741 + 04 

,66463+04 

.14544+05 

,14236+05 

.ooooo 

.00000 


■n X . 

.3694 

.63610-02 

.46071-01 

.00000 

' -.43022-04 

.73129+04 

.70096+04 

.14525+05 

.14434+05 

.Ooooo 

.ooooo 


O «' | 

> o 
£ O 

.4433 

.63654.02 

,46824-01 

.00000 

-.52415-04 

.72157+04 

.71060+04 

.14641+05 

.14600+05 

.Ooooo 

.00000 


3 s 

is 

,4433 

.63642-02 

.46024-01 

.ooooo 

-.34559-04 

.70979+04 

.72247+04 

.14559+05 

.14597+05 

.Ooooo 

,00000 

> ■< , 

.5172 

•63665-02 

.47577-01 

.ooooo 

-.28335-04 

.71280+04 

,71944+04 

,14-661 + 05 

.14681+05 

• 0 0 0 0 D 

,00000 


• 

.5911 

# 63 A 86*» Q2 

.40331-01 

.00000 

-.29672-04 

.72223+04 

.71002+04 

.14774+05 

.14737+05 

.00000 

.00000 



.6650 

.63712-02 

.49004-01 

.00000 

-.40519-04 

.72877+04 

.70347+04 

.14897+05 

.14021+05 

.Ooooo 

,00000 

"" 



.6650 

.63718-02 

,49084-01 

•ooooo 

'■ -.51557-04 

.73661+04 

.69563+04 

.14940+05 

"‘.14825+05 

,00000 ' 

' .00000 



.7389 

.63764-02 

,49036-0 t 

.00000 

-.71758-04 

..72868+04 

.70356+04 

.15111+05 

.15036+05 

.Ooooo 

.ooooo 



.8128 

,63818-02 

,50589-01 . 

.00000 

-.65417-04 

.68375+04 

.74850+04 

.15194+05 

,15388+05 

.Ooooo 

•ooooo 



’ .8867 

.63842-02 

.51342-01 

• ooooo* 

.19596-04 

‘ .57886+04 

' .85238+04 

' .14979+05 

“ .15797+05 

.Ooooo 

” .00000 



.0867 

,63847-02 . 

.51342-01 

.00000 

,10607-04 

.50625+04 

.04600+04 

.15021+05 

.15800+05 

.Ooooo 

.00000 



.9606 

.63767-02 

.52094-01 

.00000 

.23744-03 

.41577+04’ 

.10165+05 

' .14183+05 

i 15906+05' : 

.00000 ’ • 

— .00000 



1.0344 

.63445-02 

.52548-01 

.00000 

.67159-03 

.21613+04 

.12161+05 

.12275+05 

.15275+05 

.Ooooo 

.00000 



1.1083 

.62730-02 

.53603-01 

.ooooo 

• 1 2764-02 

.13290+04 

.12993+05 

.91245+04 

.12624+05 

.00000 

.00000 



1.1083 

.62736-02 

,53603-01 

.ooooo 

.12662-02 

.14009+04 

.12922+05 

.91713+04 

.12627+05 

.Ooooo 

.00000 



1.1822 

.61594-02 

.54361-01 

.ooooo 

.17621-02 

.48516+04 

.94708+04 

.55697+04 

.69554+04 

.Ooooo 

.00000 



' ‘ 1.2561 

• 6o320*»Oi2 

.55125-01 

.ooooo 

‘ .14401-02 

.17413+05 

' -.30902+04' 

.41971+04” 

-”-.'19537+0 4 

.oooorr — 

.’OOOOO 



1.3300 

.59976-02 

.55891-01 

• ooooo 

-.97125-03 

.44212+05 

-.29090+05 

.10010+05 

-.11421+05 

.00000 

.00000 



math shell 

PART NO 13 


• 










.0000 

.53882-01 

.16017-01 

.00000 

-.98000-03 

__» 1 2951 + 05 

-.63530+04 

-.37973+03 

-.25001+04 

.Ooooo 

.00000 



.0404 

.53936-01 

,16512-01 

.00000 

-.12116-02 

.61228+04" 

' .54624+03 

” -.28664+04 

.85402+03 

.00000" - 

— ,00000 



.0484 

.53936-01 

.16512-01 

.ooooo 

-.12116-02 

.61228+04 

.54621+03 

-.28663+04 

.85013+03 

.Ooooo 

.00000 



# 0 Vfetf 

,53996-01' 

■;!7O07-01' 

.00000 ' 

-.12631-02 

“ .22029+04' 

' i 45604+04 

-.40563+04 

.33201 + 04” 

■.OOOOO” ■ 

- --.nonon 

'V **vl 


.0968 

.53996-01 

,17007-01 

.00000 

-.12631-02 

.22029+04 

.45605+04 

-.40562+04 

.33201+04 

.00000 

.00000 

£b 

in 1 


.1452 

,54057-01 

.17502-01” 

.00000 

-”.i2301'-02" 

" '.17464+03” 

.66630+04” 

”-.04221+04 

— .52337+04" ' 

.OUOOO — 

'•.OOOOO 

n> m 
00 
'-J KO 
1 ON 


.1452 

.54057-01 

.17502-01 

.ooooo 

-.12300-02 

.17446+03 

.66634+04 

-.44219+04 

.52332+04 

.Ooooo 

.00000 


.1936 

•541 15-01 

,.17996-01 ' 

.OOOOO 

" -.11666-02 

-.60764+03 

' ”.74558+04 ' 

-.42632+04 

.68621+04 

.00000 ■■ 

.00000 

CO fo 


.1936 

.54115-01 

.17996-01 

.ooooo 

-.11665-02 

-.60789+03 

.74563+04 

-.42632+04 

.68615+04 

.Ooooo 

.ooooo 



.2420' 

'.54 170- or 

.18490-01 

.00000 

-.11037-02 

-.57367+03 

' .73071+04 

-.37729+04”’ 

.64600 + 04 " 

.Ooooo 

• .00000 



.2420 

.54170-01 __ 

.18490-01 

.ooooo 

-.11036-02 

-.57407+03 

.73078+04 

-.37727+04 

.04595+na 

.ooooo 

.00000 


S£-L -3 5^1 




,76641+02 

.14439+05 

- .691 50 + 0 4” _ 

.23208+05 

700000“ 

.00000 

,58745+03 

.13930+05 

-.81471+04 

.24135+05 

.00000 

,00000 

,22850+04 

.15421+05 

-.93443+04 

.25538+05* , 

.00000 

.00000 

,37770+04 — 

‘.16658+05 

-.10490+05 

.26943+05 

;ooooo — 

.00000 

,37770+04 

.16654+05 

-.10490+05 

.26943+05 

.Ooooo 

,00000 


»;5o“44P+04 .17591 + 05 '-.11600 + 05 .26364+05 TOoOOO 700000 

6056/1+04 .18173+05 -.12697+05 ,29913+05 .00000 .00000 

V.60584+04 71 6173+05 ‘"V, 1 2697+05 ‘.299 1'3+0'5 TWO'ClS 7000 0 0 

-.67760+04 .16312+05 -.13818+05 .31612+05 ,00000 .00000 

-.7 1265+04 .17 86 3+0 5 15023+0 5 ,336J 7+05 ,00000 ^000 0 0 

-.71262+04 .17662+05 -.15023+05 .33617+05 .00000 .00000 

-.69894+04 .16574+05 -.16420+05 ,76167+05 ,00000 ,00000 

-.6i'450+04 .13986+05" -.18212+05 .397ol+"05 *7&'0$Q0 .O'O'OOO 

-.6l445+_04_ .13986+05 -.18211+05 .39701+05 .00000 .00000 

-.61503+04 .91689+04 -7?.0810'+0'5 745123+05.' 7® O' 0 0 0 ‘.'00000 

-.26445+01 .18633+01 -.25175+05 | .54507+05/ .00000 .00000 


1 


/ 





LDAPS fhR PART NO < SUBCASE NO ■ 2 ■“ 

RING LOADS AT END OF TNT8 PART ARE 0* .-’.OOOOO NpHI*’ -.00000 

WK» -.00000 U«c -.00000 • l)THK e -.00000 

SURFACE AND TEMP LOADS ARE P» .20100+00 PFI® -.00000 pTHFTAs 

LOADS FOR PART NO 5 SUBCASE NO 2 

RING LOADS AT END OF THIS PART ARE 75= -.00000 NpHX= -.00000 

__ __ M«s -.00000 UK® -.00000 IITHK= *.00000 

SURFACE AND temp LOADS ARE pc .28100+04 pFIo •j.oooloo PTHFTAs 

LOADS FOR PART NO A SUBCASE NO Z 

RING 'LOAD* AT' END OF THTS PART ARE 0= " -'.00000 ' NpHI= -.00000 ' 

WKc -.00000 UKs -.00000 UTH«® -.00000 

SURFACE AND TEMP LOADS ARE P= .28100+04 PFIs ' -.00000 PTHFTAs 

LOADS FDR PART No 7 SUBCASE NO ‘2 
RING LOADS AT END pF THIS PART ARF Dr -.00000 NpHJs -.00000 


M0RlH0T0'"jUN 73 ' 
0 THETA 


,00000 5S .00000 7s .ooooo 

,00000 ' Ac 700000 ‘Sr - * ".00000 

MPHTs -.00000 Ns -.ooooo 

-.00000 TL» _ .1O0O0 + 0T T_u= .I4&00+03 

MPHIs -.OOOOO No -.00000 

-.OOOOO TLs .10000+03 TUs .14&00+03 

MPHTst -.00000 TJs" ’’V.O0000 

-.OOOOO’ ' *’TL« — ’,'10000+03 “TUs ;140’00*03 “ 


MPHTd -.OOOOO Ns -.00900 

-.OOOOO TLs .10000+03 TUs . IqOqO +OS 

MPHTs -.’OOOOO Ns -.00000 

-.00000 TL« ,10000+03 TUs ,14000+03 

MPHTc -.00000 No -.00000 

-.00000 TL® .10000+03 TUs .14000+05 



t 


HPHT: 


OOOOO 


00000 





WKb" -.00000 ’■ UKa -.00000 iitpk= -’.00000 

SURFACE AND T EMP L OADS ARF ps .28100+04 PFI= “,00000 

_ LOADS FOR PAST no 8 SUBCASE NO 2 


PTHFTA= -.00O00 


TLc ,10000+03 TUs 


.14000+03 


RING LOADS AT END OF THIS PART Are 0= -.00000 NpHI= -.00000 

WKB -.00000 UK= -,OO_O00 HTHK“ -.00000 


MPHTs -.00000 


Na -,(10000 


o 

•n Z 

Q a 
£3 
3 s 
§3 

5 z 
> ■< 


Si 


% 


© 

- o. 






SURFACE AND TEMP LOADS ARE PO .28100+04 pFJs -.00000 


PTHFTAs -.00000 TLc .14000+03 TUc .lflOoo+03 


LOADS FOR PART NO P SUBCASE NO 2 


RING LOADS AT E'nd”0F”THTS 'PART'ARE "'Ob ’"-.O 00 00 “ “NPHla 00000 '“ MPHIc "”-700000 " 
WKc -.00000 U«a -.00000 UTHKs -.00000 

~surfac£'"and temp loads are" ps ".aaioo+oa pfi= -,'onooo pthfta= ' -.00000 tl»" 

CODE NUMBERS .OF VARIABLE loads OVER THIS part, given BV FGENS. BELOW, ARE 4 .5 

TEI LINEAR FUNCTION GENERATOR no. 14 FROM 3 POINTS 

'V 'COORDINATES .'1400+03 ' ."1400+03 “'.1200+04 r 

-X-COoRDINATES .0000 . ...1250-00 .4438+01 

TED - LINEAR FUNCTION GENERATOR NO. 15 FROM 3 POINTS 

'^COORDINATES; ~ *1400+03 .1400+03 “"71200+04 “ "■ 

X ' COO RDINATES : .0000 .1250-00 .4438+01 _ , 

LOADS FOR PART No 10 ’SUBCASE NO 2 

RING LOADS AT E«D OF THIS P4RT ARE 0* -.00000 NpHia -.00000 MPHIs -.00000 

’ WKo -.00000 UKa -.00000 UTHK= -.00000 


Ns L.O0C00 
"76700 0+0 3 ‘ “"T U a” 


. 67000+03 


SURFACE AND TEMP LOADS ARE pa .28100+04 pFI* -.00000 


PTHFTAb -.00000 


TLa 


LDAPS FDR PART ND 11 SUBCASE NO 2 


RING LOADS AT END OF THIS PART ARE Ob -.00000 • NPHI= -.00000 HPHIa -.00000 

WKa -.00000 ’ UKs -.00000 UTHKs -.00000 


SURFACE A N D TEMP LOADS ARE P= .28100+04 PFI= -.00000 


PTHFTAb -.00000 


TLa 


T3 'vJ 
0) jr- 
in i 

s 

UD 
I ON 

-P- I 
— * .M 


. LDAPS FDR PART NO 12 SUBCASE NO 2 

RING LOADS AT END OF THIS PART Arp. 0 * -.00000 NpHia -.00000 MPHTs -.00000 

WK» -.00000 UK» -.00000 UTHK= -.00000 


SURFACE AND TFMP LOADS ARF pa .28100+04 pFIo -.00000 


PTHPtAs -.00000 


TLa 


Nb -.00000 
.12000+04 TUs 

Na -.00000 
.12000+04 TU= 

Na -.00000 
.12000+04 TUs 


.12000+04 


.12000+04 


.12000+04 


LDAnS FDR PART W{1 n SUBCASE NO 2 


\"P -L 3w4 
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■.ooono mpht= -.ooood n= -.00000 

PTHFT4= -.00000 TL= .12000 + 04 It'S ,t20oo+o« 

■700000 H p HIs i. 0000 ft Ns -700WO 

PTHFTAs OOOOO ' TL" a fi'iSoO'O+OO TU= ,l20'o0+O« 





KALNJWS SHELL STRESS 'ANALYSIS. HOT END PRESSURE S H ELL " MORIHQTO JUN 73 


DEFLECTIONS and STRE SS RESULTANTS FOR HAVE number NYs J> 2810 psi PLUS TEMPERATURE loading 
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VO 
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URHI 

NPHI 

BPHX 

MPH1 

UTHPTA 

N 

nThet a 

MTHFTA 

H*TN SHELL 

. PART NO 

1 









.0000 

.00000 

.77990+03 

.00000 

,16643+04 

.ooooo 

-. 80160+02 

'.noooo 

.00000 

-.15300+04 

-.43326+02 

.0250 

,40093-04 

.67866+03 

.82967-04 

.16643+04 

-.31340-02 

-.61934+02 

.ooooo 

,00000 

I 4 O 75 +O 4 

-.34883+02 

.0500 

,15302-03 

.58114+03 

.15953-03 

.16643+04 

-.56263-02 

-.46t96+02 

.00000 

.OOOOO 

-.11794+04 

-.26617+02 

i0500 

.15302-03 

.58114+03 

.15953-03 

.16643+04 

-.58263-02 

-.46196+02 

.ooooo 

.noooo 

-.11794+04 

-.26617+02 

.0750 

.32772-03 

.48928+03 

.23014-03 

"71 6643+04 

-.00763-02 

”4:32829+02 ” 

.00000 

700000 

“. 87200+03 

-.16968+02 

.1000 

.55317-03 

• .40446+03 

.29534-03 

.16643+04 

-.98862-02 

-.21673+02 

.oooofl 

.00000 

-.50970+03 

-.12253+02 

7T00O 

• 55^1 03 

740446+03 

“729534-53 

"7T6"6 '43 +04 

-,988'63-0’2 

-.21672+02' 

.000(78 

700000 

-.30968+03 4712253+02 

.1250 

.81841-03 

.32765+03 

.35576-03 

.16643+04 

-.11260-01 

-.12538+02 

.ooooo 

.00000 

-.11461+03 

-.66774+01 

.1500 

J!AA±2 6 ”02 

.25926+03 

.41207-03 

.16643+04 

-.12201-01 

-.52193+01 

.nonoo 

.noooo 

.29329+03 

-.23465+01 

.1500 

.11126-02 

.25927+03 

.41207-03 

,16643+04 

-.12202-01 

-.52186+01 

•ooooo 

.00000 

,29330+03 

-.23483+01 

' .1750 

.14249-02 

.19941+03 

.46502-03 

.16643+04 

-.12714-01 

.49726-00 

.00000 

.ooooo 

,69630+03 

.71068-00 

.2000 

.17447-02 

.14786+03 

.51541-03 

.16643+04 

-.12798-01 

.48207+01 

.nonoiT 

.ooooo 

,ro787+“84 

.25472+01 

.2000 

.17447-02 

.14781+03 

.51541-03 

.16643+04 

-.12798-01 

.48213+01 

.ooooo 

,00000 

.10708+04 

.25474+01 

.2250 

.20612-02 

.10588+03 . 

.56412-03 

.16"6<i3+04 

-.12451-01 

.79522+01 

'.noow 

.OOOOO 

"“714270 +'04 

.32670+tri 

.2500 

.23636-02 

.66792+02 

.61209-03 

.16643+04 

-.11663-01 

.10072+02 

.00000 

.00000 

.17293+04 

.30217+01 

hath shell 

' PART NO 

2 









.0000 

,23636-02 

,66794+02 

.61209-03 

.16643+04 

-.11663-01 

.10073+02 

.noooo 

.00000 

.17293+04 

.30219+01 

.2201 

,3653T=T2 

-.42492+02 

.98976-03 

, r6"643+04 

-.22677-02 

.69852+01 

“.00000 

.08000 

734036+04 

,20956+01 

; .0082 

> 

,39331-02 

-.13660+02 - 

.13306-02 

.16643+04 

,56857-03 

.46504-00 

•ooooo 

• ooooo 

,34935+04 

.13951-00 

.4462 ,39364-02 -.13421 + 02 

7T3305M)2 

.16643+04 

754791-03” 

.45649-00 

.00008 

• 0 0880 

— 734972+0 TT 

,1369547)8 

.6723 

.36275-02 

.11132+01 ' 

.16751-02 

.16643+04 

.29573-03 

-.48270-00 

.noooo 

.ooooo 

. 33748+04 

-.14481-00 

.8964 

.37978-02 

.11432+01 

.20236-02 

,16643+04 

.28222-04 

-.11765+00 

.noooo 

.ooooo 

.33413+04 

-.35296-01 

.0964 

.38014-02 

-.,14093+01 

.20235-02, 

.16643+04 

.57514-05 

-.12597-00 

.noooo 

.ooooo 

.33454+04 

-.37791-01 

1.1205 

,36045-02 

.40484-00 

.23723.02 

.16643+04 

-.58412-05 

.62528-01 

.noooo 

.00000 

.33489+04 

,18750-01 

1.3446 

.37977462” 

-.65117-00 

.2721'! -02 

7766713+04 .6679647)4— 

• 6 1488-01 

“70 00 CO 

.00800 

~T334:rr+ojr 

718 446-01 “ 

1.3446 

.38022-02 

-.32041-00 

.27210-02 

.16643+04 

.38703-09 

.50902-01 

.ooooo 

.00000 

.33464+04 

,15271-01 

l .5607 

.37937-02 

-.24738+01 

.30701-02 

.16643+04 

-.31602-05 


.00000 

.00000 

.33366+04 -.67551-01 

1.7928 

.33404-02 

-.25226+01 

.34186-02 

,16643+04 

-.52890-03 

-.95881-00 

.00000 

.00000 

.33893+04 

-.28764-00 

177928 

,3844T sr 02 

~ «T22526+"(T£ 

734185-02 716643+0<T 

-755168-03 -.96720-00 

“.nonoo 

.ooooo 

.33934+94” 

• • 290 16- 0 0 

2.0169 

.40553-02 

.25247+02 

.37596-02 

.716643+04 

w^JjoO^wOS 

.756BS-A0 

.ooooo 

.ooooo 

.3fc308+04 

.22706-00 

2.2410 

.39215-02 

.83445+02 

.40926-02 

716643+04 

.41867-02 

.13297+02 

.ooooo 

.00000 

.34004+04 

.39890+01 

MAIN SHELL 

PART NO 

3 

■ 

1 

* 






.'0000 

• 3^266^02 

.03776+02 

74 0925-62 

.16643+04 

• A 1 586«*02 

# 13286+02 

.O'OOOO” 

.ooooo 

' .34855+04- 

73 9 8 58+ 01 

.0250 

.38056-02 

.86496+02 

.41298-02 

.16643+04 

.54390-02 

.15415+02 

•noooo 

.ooooo 

.34708+04 

.74474+01 

.0500 

.36549-02 

.68398+02 

.41658-02 

.16643+04 

.66213-02 

.17604+02 

.00000 

.ooooo 

,34072+04 

.10806+02 

.0500 

.36549-02 

.68398+02 

.41658-02 

.16643+04 

• 662 13**0 2 

.17604+02 

.ooooo 

.ooooo 

.34072+04 

,10806+02 

.0750 

.34754-02 

.88442+02 

.42009-02 

.16643+04 

.77197-02 

.19819+02 

.noooo 

.noooo 

.32931+04 

.13908+02 

.1000 " 

.32695-02' 

'”.85556 + 02 

742355-02' 

716643+04“ 

.87428-02' 

722002+02“ 

.00000 

.00000 

,31273+04” 

« I 6567+02 

.1000 

.32695-02 

.85566+02 

. 42355- 02_ 

.16643+04 

_ .87429-02 

.22002+02 

.00000 

.ooooo 

.31273+04 

.16587+02 


/ 




'.1250 

, 30330-02 

"‘.78648+02 

.42699-02 

.16643+04 

.96938-02 

.24064+02 

.00000 

.00000 

.29082+04 

,18662+02 

.1500 

.2735^-02 

.66576+02 

.43045-02 

.16643+04 

.10570-01 

.25B91+02 

.00000 

.00000 

.26351+04 

.19942+02 

'.'1500 

,‘27054-02 

i66584+02 

.43045-02“ 

. 1 6643+04 

“.10571-01 

.25892+0 2 

.00000 

,00000 ' 

",26351+04 

.19942+02 

.1750 

.25110-02 

.48217+02 

.43397-02 

.16643+04 

.11366-01 

.27341+02 

.noooo 

.00000 

.23075+04 

.20227+02 

.2000 

.22179-02 

.22414+02 

.43_758-02_ 

.16643+04 

_» 1 2 0 7 1 - 0 1 

.28240+02 

,00000 

.00000 

.19256+04 

.19312+02 

.2000 

.22179-02 

,.22417+02 

.43758-02 

.16643+04 

.12071-01 

.28240+02 

.oonon 

,00000 

,19256+04 

.15312+02 

.2250 

.19083-02 

-.11949+02 

.44133-02 

.16643+04 

.12671-01 

.28390+02 

.00000 

.00000 

. 14905+04 

.16992+02 

.'2500“ 

.15853-02“ 


•£4528-02 

.16643+04 

.'13149-01 

.27562+02 

.00000 

,00000 “ 

,10044+04" 

*13068+02 ‘ 


I 

MAIN SHELL PART NO 4 


n 

X 
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.80000 


,18567+04 

-.23678-02 -.44049+02 

.ooooo 

.00000 


.18567+04 

-.15921-02 -.45051+02 

.80000 

.00000 


.18567+04 

-.15952-02 -.45043+02 

.ooooo 

.00000 


.18567+04 

-.15981-02 --.45496+02 

.80000 

•ooooo 


.16567+04 

-.18990-02 -.45612+02 

.00900 

,00000 


.18567+04 

-.22283-02 -.45570+02 

.80000 , 

,00000 


.18567+04 

-.22384-02 -.45568+02 

.00000 

.00000 


.16567+04 

“•24037-O2 -.45076+02 

.00000 

,00000 


.10567+04 

-.26205-02 -.45394+02 

' .oonoo 

" .00000 


.18567+04 

-.26980-02 -.45392+02 

.00000 

.00000 


' .16567+04 

-.26971-02 -.45333+02 

- .00000 

.00000 


.18567+04 

-.27112-02 -.45303+02 

,00000 

. .00000 


.10567+04 

-.27035-02 -.05293+02 

.00000 

,00000 


.18567+04 

-.26910-02 -.05293+02 

.00000" 

.00000 


.16567+04 

-.26832-02 -.45288+02 

.80800 

.00000 


i 1 8567+04 * 

-.26672-02 '"-.05292+02" 

— ,00000 

.'OOOOO 


,16567+04 

-.26581-02 -.45300+02 

.00000 

.00000 


.16567+04 

-.26607-02 -.45313+02 

,00000 

.00000 


.18567+04 

-.26572-02 -.45306+02 

.00000 

.00000 


.18567+04 

-.26675-02 -.45320+02 

.ooooo 

.ooooo 


.16567+04' 

-.26983-02 '"-.05341+02' 

— ,00800 

, 0000 c 


.16567+b4 

-.27559-02 -.45366+02 

.00000 

,00000 


".16567+04 

-.27497-02 "-.45358+02' 

— -.80000 

.00000 


.18567+04 

-.28224-02 -.45372+02 

,0000(1 

,00000 


.18567+04 

-.28983-02 -.45360+02 

.00000 

.OOOOO 


-.18567+04' 

'-.?9 427- ft 2" -.05319+02 

' - .00000 

.ooooo 


.18567+04 

-.29355-02 -.45311+02 

.ooooo 

,00009 


■ —.18567+04 

-.29883-02 -.45247+82 

'".oonoo 

,00000 ■ 


.18567+04 

-.20056-02 -.45175+02 

.00000 

.00000 


.16567+04 

-.27304-02 -.45102+02 

.ooooo 

.OOOOO 


.18567+04 

-.27231-02 -.45093+82 

.80000 

.ooooo 


, .18567+04 

-.26935-02 -.45002+02 

.00000 

,00000 



.37332+04 

.37329+04 

.37334+04 

.37359+04 

;37360+04 

.37411+04 

.37413+04 

.37392+04 

.37393+04 

.37366+04 

,37343+04 

.37379+04 

.37379+04 

.37381+04 


.11302+03 

.90295+02 

.64237+02 

.70666+02 


.27991+02 

,23416+02 

.28780+02 

.43135+02 

.43124+02 

.62141+02 

.77078+02 

.88460+02 

,88304+02 

.93590+02 

,94679+02 

.94278+02 

-.94300+02 

-.93153+02 

, 92121+02 

,9ia26+02 

-.91450+02 

-.91093+02 

-.90957+02 

-.90950+02 

-.90966+02 

-.91008+02 

-.91056+02 

-.91093+02 

-.91085+02 

-.91096+02 

-.91094+02 

-.91087+02 

-.91091+02 

-. 91087+02 

-.91106+02 

-.91174+02 

-.91170+02 

-. 91304+02 

-.91305+02 

-.91242+02 

-.91241+02 
- .91 1 S7+ 02 
-.91010 + 0,; 
-.90662+02 

-.90661+02 

-.90616+02 






o, 'y 

«jri ^ 

O-rd 

% ^ 


' 2.3667“ 
2.0000 

“ 2". 00 06'“ 
2.51U6 
2.5865 
2^6625“ 

2.6625 

'2.7365“ 

2.8100 

2. 880 0 

2.8000 

2.6583 

"310323“ 

3.1062 

"3.1062 

3.1802 

3.2502 

3.3201 

3.3281 

3.0021“ 

3,0760 

3.5500,. 

3.5506 . 
3.6200 
"3.6976“ 
3.7719 

"3".7719“ 
3. 6056 
3.9198 
T9937"" 

3 a 9937 

“a;0677~ 

0.1017 

0.215 6 

0.2156 
0.2096 
"0.3635 " 
0.0375 


’.12325-01' 'Vioosa+of 

.12525-01 .16030+01 

Tl 2525-0 £ 116652+01“ 

.12720-01 .17170+01 

.12932-0 1 , 17290+01 

.13130-01 ,17313+01“ 


. 13138—6 i_ 
“."1330 6-01 
.13550-01 
.1 3760-01 

.13760-01 

.13970-01 

■;toie3-or 

.10391-01 

"ilfl392-or 

,10603-01 

. 10816-01 

.15000-01' 


.17690+01 

.17912+01" 

.17903+01 

_.17930+0l_ 

.18520+01 
. 18t53+01 
".16836+01“ 
.13938+01 

'.' 10000+01 

,90*92-00 

. 3 ( 1763-00 

-.21089-00 


.15040-01 -.15308-00 
,15282-01 -.25370-00 
.15552-01 .87075-00 
• 15059-0 1 ,03t05+01 

.15859-01' .03039+01 
.16196-01 .11283+02 
.16533-01 122171+02 
.16791-01 .35622+02 

“T679r=g'l 135660+02“ 

.16831-01 .06711+02 
.16006-01 .53592+02 
T1593Oi01 770072+02“ 


.15983-01 

"715007-01” 

.10936-01 

.10031-01 

.10030-01 
.13875-01 
13252- 01“ 
.12611-01 


,77089+02 
Ti 0 626+03“ 
. 10«80+03 
.75067+02 

.75089+02 

..10361+02 

■.'15166+03“ 

..35169+03 


.18636-01" 

.19100-01 

Tl 9 105-01“ 
.19585-01 
.20076-01 
.20579-01“ 

_.20580-0l 
.21095-01“ 
.21622-01 
22 161-01 

. 22162-01 

.22713-01 

”23277-01" 

.23853-01 

.23853-01 

. 20000-01 

.25038-01 

.25606-01 

.25647-01 
' .26260-01 
.26890-01 
.27527-01 

.27527-01 
.28179-01 
. 28858-01"' 
.29S8J-01 

"72958 1-OT 
.30371-01 
.31190-01 
“731909-01“ 

.31898-01 
“ 32602-01" 
.33318-01 
.30 0 61-0 1 

.30062-01 
.30835-01 ■ 
"73 5 6 35- 01“ 
.36055-01 


'.18567+00 -.27003-02 

.18567+00 », 27287-02 

Tl 8567+00““* .27198-02" 
.18567+00 -.27067-02 

.18567+00 -.27762-02 

".’18567+00 - .28073-02 


.18567+00 
. 1 6567+00 
,18567+00 
_.18567+00_ 

.16567+00 

.18567+00 

“118567+00“ 

.16567+00 

'.18567+00 

.16567+00 

.16567+00 

.18567+00 


.27972-02 

".28160-02" 

♦28310-02 

_._26032-02_ 

.28307-02 

.28308-02 

.28225-02“ 

.28200-02 

.28283-02 

.28561-02 

.29001-02 

.31300-02 


. 18567+04 -. 31242-02 
,18567+00 -.30000-02 
.18567+00 -.38902-02 
.18567+00 -.03854-02 

.18567+00 -.03851-02 
.18567+04 -.066B9-02 
' .18567+00 ' -.02578-02 
.18567+00 -.20126-02 

Tl 8567+00 -720030-02” 
.16567+00 .17*69-02 
.18567+00 .68238-02 
"718567+00 177 107-02“ 


.18567+04 
"718567+0 0" 
.18567+00 
,18 567+00 

.18567+00 

.18567+00 

~.-I8567+0(r“ 

.18567+00 


.73392-02 

“770976-02 

,67063-02 

.70055-02 

.70617-02 

.79830-02 

-787758-02“ 

. 81800-02 


main shell part no to 

1.5708 .12611-01 -.35162+03 .36050-01 

— 176 1 3 0 TfO O'O 8 -01 — =731 3 97+ 0 3 73 6035-01" 

1.6559 .15071-01 -.27718+03 .35555-01 

“17*559 7^477=01 =7277T8+03 735555='0T 

1.6985 .16878+01 -.20136+03 .35016-01 

1.7010 ,18268-01 -.20663+03 .30019-01 

1.7010 .18268-01 -.20663+03 .30019-01 

1.7836 ,19638-01 -.17312+03 .33766-01 


.18567+00 .81810-02 

Tl 87 1 0+0‘O 778002-02" 

.18855+00 .73376-02 


.18993+00 

.19129+00 

.19129+04 

.19265+00 


“773376-02" 

,67880-02 

.61617-02 

.61616-02 

.50616-02 



/ 




.46915-02 

-.47358 + 02" ' 

.noooo 

•ooooo 

'-rion'o+oii 

-.43462+01 

.46914-02 

- .47358+02 

.ooooo 

,00000 

10119 + 04 

-.43462+01 

“.38536-02' 

'-.49303+02 ' 

.ooooo “ ■ 

.OOOOO 

1c396 + 04 - 

'-.43773 + 01' 

.29499-02 

-.50887+02 

,00000 

.noooo 

-.11565+04 

-.43276+01 

%29499-02 

' -.50887+02 

.noooo 

.OOOOO 

-;1 1565+04'” 

“-7 43276 + 01 

.19819-02 

-.52116+02 

.ooooo 

.00000 

-. 12112+04 

- ,42006+01 

.95064-03 

-.52996+02 

.ooooo 

.ooooo 

-.12522+04 

-.40212+01 

.95060-03 

-.52996+02 

.noooo 

.ooooo 

-.12522+04 

-.40217+01 

.14272-03 

-.53529+02 

.noooo 

.ooooo 

-.12777+04 

-.37826+01 

. 1.2969-02 

"-.53716+02 

•ooooo 

.00000 " 

-.12855+04- 

"-.34O9S+01 

.12970-02 

-.53716+02 

,00000 

.ooooo 

-.12855+04 

-.34991+01 

'.25105-02 ' 

■"-.53559+02 - 

OOOOO' 

■.00000 

-:l2734+04- 

-.31830+01 

.37811-02 

-.53053+02 

.ooooo 

.noooo 

-.12385+04 

-.28479+01 

.37811-02 

-.53053+02 

• noooo 

.noooo 

-.12385+04" 

-.28470+01 

.51055-02 

-.52195+02 

,00000 

,00000 

-.11777+04 

-.25096+01 

.64787-02 

-.50977+02 

.noooo 

.ooooo 

-.10873+04 

-.21869+01 

.64788-02 

-.50977+02 

.noooo 

•ooooo 

-.10873+04 

21P68 + A 1 

.78937-02 

-.49389+02 

.noooo 

.00000 

-.96310+03 

-.19008+01 

.93399-02 

“-.47413+02 

• ooooo 

".‘OOOOO 

-78 0035+0 3 

-716756+‘01’ 

.93401-02 

-,474l?+02 

.00000 

.00000 

-.60036+03 

-.16753+01 

. 10802-01 

-.45019+02 “ 

.00000 

".00000 

'-."59364 + 03“ 

-1T15374+01 

.12259-01 

-.42164+02 

.ooooo 

.00000 

-.33693+03 

-.15147+01 

•12259-01 ' 

-.42)63+02 

.00000 “ -■ 

,00000 ■ 

-.33695+03“ 

"-'.15143+01" 

•1367A«01 

-.38773+02 

.ooooo 

•ooooo 

-.23714+02 

-.16343+01 

.15012-01 

-.34725+02 

.ooooo 

.00000 

.35208+03 

-.19200+01 

.15013-01 

-.34725+02 

.ooooo 

.ooooo 

.35280+03 

-.19189+01 

.16192-01 

-.29830+02 

.00000 

.00000 

,79941+03 

-.23839+01 

;i7109~01 

-.23777+02 ~ 

. 00000 ' 

.OOOOO ' 

713215+04” 

"5. 30218+01 

.17110-01 

-.23776+02 

.oaooo 

,00000 

.13212+04 

-.30194+01 

<>1.7598-01 

1 6077 , t'0^ 

.00000 

,00000 

' .39211 + 04 

-.37930+01 

.17394-01 

-.59626+01 

•ooooo 

.noooo 

.25943+04 

-.46141+01 

71 739 6- or 

“. 59630 + 01 ~ 

•ooooo 

■.00000 

"7*25936+04” 

“i, 46080+01 " 

.16074-01 

.77363+01 

.ooooo 

.ooooo 

.33222+04 

-.53288+01 

.12948.01 

.26796+02 

.ooooo 

,00000 

.40617+04 

-.57128+01 

.12953-01 

.26791+02 

.ooooo 

.00000 

.40597+04 

-.56969+01 

.69031-02 

.53755+02 

.ooooo 

.00000 

.47148+04 

-.55063+01 

4387 7 4-02 

“ .92240+02 ‘ 

• ooooo 

•OOOOO “■ 

"'j5 0 9 4 7+ 0 4“ 

-.46305+01 


.58690-02 ' .92229+02 

,03845-02 . 35093+92 

.43844-02 .35493+02 

.45163-02 .1 4475+01 

.45162-02 .14473+0; 

,42408-02 -.14845+02 


OOOOO 

.00000 

.99614+04 

.11301+03 

OOOOO 

.00000 

.82785+04 

.67969+02 

ooooo 

.00000 

.62765+04 

.67689+02 

OOOOO 

.00000 

,66377+04 

.36237+02 

OOOOO 

.00000 

.66377+04 

.36237+02 

ooooo 

.00000 

.51608+04 

.15900+02 


/ 





.1588 

.24026-01 

-.15519+03 

.45095-01 

.10021+04 


— 

.2117 

.23818-01 

.45263+0? 

.45622-01 

.90616+03 


/n\ 


.2117 

.23818-01 

.45268+02 

.45622-01 

.9Q617+03 


/ > \ 


.2646 

.23654.01 

.17142+03 

.46154-01 

.83600+03 




. " 



** 



V 3 / 


.2646 

,23654-01 

.17141+03 

.46154-01 

.83601+03 


> 


.3175 

.23541-01 

_ .23774+03 .. 

.46689-01 

.78654+03 

m 

V) 

5 


hatn shell 

. PART NO 1 

12 



50 “ 

n 


' .0000 

.69493-02 

-.33015+02 

51824-01“" 

.82102+03 

X 


.0739 

.68354-02 

.10461+01 

.52583-01 ' 

.82102+43 

> 


.1478 

.67691-02 

.12168+02 

.53345-01 

.82102+03 

c 


".2217 

.67415-02 

— .11664+02 

.. 541 08-01“ ' 

.82102+03 

i ■ 

c _ 


.2217 

,67415-02 

.11667+02 

.54108-01 

.82102+03 

o2 


.2956"' 

,67363-02 

.73086+01 

.5UP72-01 "■ 

.92102+03 

'31 2! 

o o 


.369« ' 

.67406-02 

.30420+01 

.55637-01 

.82102+03 

r 

iZ O 

sS - 

— 

.4433 

.67473-02 

.27333-00 

.56400-01 

.62102+03 

Is 

5 z 


.4433 

.67461-02 

.39914-00 

.56400-01 

.82)02+03 

*•< L 


.5172 

.67512-02 

-.11453+01 

.57164-01 

.82102+03 




'■.5911 - 

.67560-02 

' -.14600+01 " 

.57928-01 

.82102+43 



.6650 

,67624-02 

-.38872-00 

.58691-01 

.62102+03 

" 



.6650 

.67631-02 

-.501 9S-00 

.56691-01 

.02102+03 



.7389 

.67734-02 

.28621+01 

.59454-01 

.62102+03 



.8128 

, 67"57-02 

.91904+0t 

.60216-01 

.82102+03 



.8867 

.67915-02 

.18090+02 

.60979-01 

.82102+03 

© S 

m to 

.8867 

.67921-02 

.17994+02 

.60979-01 

.82102+03 

•• 


.9606 

.67741-02 

.25999+02 

.61741-01 

.82102+03 

y 

1 S 

1.0344 

,67017.02 

.23234+02 

.62505-01 

.62102+03 

$ 

tg- 

1.1083 

.65417-02 

-.84977+01 

.63273-01 

•«2t02+03 

pi £ 

1.1083 

.65424-02 

-.85923+01 

.63273-01 

.82102+03 

jQ W-J 

1.1822 

.62857-02 

-.93556+02 

.64049-01 

.62102+03 


1.2561 

.60013-02 

-.25025+03 

.64835-01 

.82102+03 


1.3300 

.59229-02 

-.46047+03 

.65629-01 

.62102+03 

1 

£-G5! 






rr 

HAlN SHELL 

PART NO 1 

13 

• 



■ ^ V 

. 0000 

.62638-01 

.57997+03 

.19841-01 

.74147+03 



.0484 

.62959-01' 

• .47521+03 

.20345-01 

.82453+03 



.0464 

,62959.01 

.47521+03 

.20345-01 

| * 

.82453+03 

— 

- - — 



" .0968. 

.63095-01 

.36815+03 

.20849-01 

.91222+03 


'si 
0> fr 
(Q I 
CD VO 
00 
SJ VO 
I ov 
•c- I 
VO 60 


.0968 
' — .1432 ' 

.1452 

.1936 

.1936 
' 1 .2420 


.63095-01 

.63231-01 

.63231-01 

,63362-01 

.63362-01 

.63485-01 


.36815+03 

.26098+03 

,26097+03 

.15671+03 

.15670+03 

.60347+oa 


.20849-01 

.21352-01 

.21352-01 

.21854-01 

.21854-01 

.22355-01 


.91222+03 

.99910+03 

.99912+03 

.10776+04 

.10776+04 

.11352+04 


.2420 .63485-01 


.60336+02 .22355-01 .11353+04 


.42407-02 

-.14*45+02 

,40400 

,00400 

.5lft07t04 

.15099+4? 

,35640-02 

-.16124+02 

.noooo 

.00400 

.39194+04 

.46130+41 

,35640-02 

-.16)21+02 

,00400 

,00000 

.39194+04 

,46128+01 

.25939-02 

-.12582+42 

.O0000 

.00000 

.29417+04 

-.18111-00 

.25939-02 

-.12582+02 

.00000 

.00400 

.29417+04 

-.18123-40 

.18222-02 

-.17498+41 

,00000 

.00000 

.21898+04 

-.83092-00 


' .18223-02 

-.17101+01 

' .00000" 

. 00000 

,20915+04 

-.51302-00 

.12191-02 

-.27122+01 

.00400 

.oonoo 

.16550+04 

-.813b7-00 

.59995-03 

-.21204+01 

.00008 

.oonoo 

.17186+04 

-. 63613-00 

" .18741-03 

-.11971+01 

' .00000" 

‘.00500* 

.16613+04 

-.35912-00 

.18718-03 

-.11971+01 

.00000 

.00000 

,16614+04 

-.35912-00 

-.16112-04 

’ -.48803-00 

”".00000" 

"".oonoo" 

.16505+04 

" -.14641-00 

-.84360-04 

-.11253+00 

,nooor> 

.00000 

.16594+04 

-.33758-01 

-.94247-04 

-.69803-03 

,noooo_ 

.00000 

.16734+04 

_ -.20941-03 

-.75104-04 

.54071-01 

.noooo 

.00000 

.16708+04 

,16221-01 

-.63684-04 

.18576-01 

.00000 

.00500 

.16813+04 

.55727-02 

-.71501-04 

-.85197-01 

.00000 

.oocoo 

.16914+04 

-.25559-01 

-.10413-03 

-.16346-00 

.00000 

•OOOOQ 

,17045+04 

-.49037-91 

-.11596-03 

-.19986-00 

.00000 

.oocoo 

' ~ .17060+04 

' -.59957-01 

-.16209-03 

-.12897-00 

.00000 

.00000 

.17275+04 

-.38691-01 

-.15087-03 

.29700-00 

.noooo 

.00000 

.17528+04 

.89101-01 

,33870-04 

.12953+01 

■■ .50000 ■ 

- .00500 

,17649+04 

.38860-00 

.24158-04 

,12652+01 

.00000 

.00500 

.17661+04 

,37957-00 

.53315-03 

' .29183+01 

** .50000“ 

.00000 

.17288+04 

"'",87549-00 

.15053-02 

.48500+01 

.50600 

.00000 

.15790+04 

.14550+01 

.28618-02 

.56452+01 

.00000 

.00000 

.12476+04 

,16036+01 

.28505-02 

.56114+01 

.00000 

.00000 

,12491+04 

.16834+01 

.39594-02 

.22413+01 

.oonoo 

.oonoo 

.71762+03 

.67240-00 

.32320-02 

-.10010+02 

.noooo 

■ .00000 

.12873+03 

•"-.30030 + 01 

-.21950-02 

-.36135+02 

,50000 

.00000 

», 33634+02 

10041 + 02 


-.22033-02 

-.27238-02 

-.36158+02 
— . 1 2633+02 

.noooo 

.00000 

.00000 

.00000 

-.32381+03 
- -.24R93+03 

-.39695+01 

.84359+01 

-.27239-02 

-.28394-02 

-.12633+02 

,63686+01 

.00000 

.00000 

.00000 

.00000 

-.24892+03 

-.99433+02 
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'12420=02““ 

"“.'21891+05“ 

-.24403+05 

-“,11589+05“ 

“ »;98747 + 04 

.OOOOO 

— -.-00000 


12420-02 

.21091+05 

-.24403+05 

.11589+05 

-.98747+04 

.OOOOO 

. OOOOO 


11470-02“ 

“410950 + 05 “ 

-.21529+05 

.10516+05" 

--, 07343+04 

.00000 — 

iOOOCO 


10652-02 

.16030+05 

18679+05 

.94051+04 

-.76328+04 

.00000 

,00000 


99632-03 

.13130+05 

-.15053+05 

,04977+04 

-.65714+04 

.00000 

.OOOOO 





.1367 

.92372-02 

-.15511-02 

.00000 

.99632-03 

,t313o+05 

- 

.1594 

.92152-02 

-.15281-02 

.OOOOO 

.94049-03 

.10248+05 

- 

.1822 

.91943-02 

-.15052-02 

.OOOOO 

.89763-03 

.73840+04 

- 

a 

,91742-02 

-.14823-02 

.00000 

.86771-03 

.4535S+04 


/ MAjN SHE'LL PART NO 

.0000 .14823-02 

9 

.91742-02 

.00000 

.86771-03 

- .16162+06 

m 

.0740 

.17415-02 

.92402-02 

.00000 

-.72443-02 

.“11322+06 

- 

.1479 

.24812-02 

.93279-02 

.00000 

-.12421-01 

.86871+05 

m 

.2219 

.35471-02 

.94232-02 

•OOOOO 

-.16186-01 

.71374+05 


.2219 

.35464-02 

.94233-02 

.00000 

-.16179-01 

.71364+05 


.2958 

,40315-02 

.95453-02 

.00000 

-. 16157-01 

.53123+05 


.3698 

.61293-02 

.97730-02 

.00000 

-.15778-01 

.18721+05 


.4437 

.70415-02 

.10122-01 

.00000 

-.91157-02 

.27416+05 

-J 

.4437 

.70312-02 

.10125-01 

.00000 

-.90296-02 

•27567+05 


.5177 

,75211-02 

.10422-01 

.00000 

-.46178-02 

.42962+05 


.5917 

.77681-02 

.10675-01 

.oonoo 

-.23678-02 

.54759+05 


.6656 

.79077-02 

.10901-01 

.00000 

-.15921-02 

.61810+05 


.6656 

.79092-02 

.10901-01 

.00000 

-.15952-02 

.61752+05 


.7396 

.80242-02 

.11121-01 

.ooooo 

-.15981-02 

.64938+05 


.8135 

.81527-02 

.11345-01 

.00000 

-.18990-02 

.65757+05 


.B87S 

.83056-02 

..,11579-01 

.00000 

. -.22203-02 

.65060+05 


.B87S 

.83075-02 

.11579-01 

.00000 

-.22384-02 

,65446+05 


.9615 

.84828-02 

.11826-01 

.00000 

-.24837-02 

.64797+05 


1.0354 

.86724-02 

.12087-01 

.00000 

-.26285-02 

.64220+05 


1.1094 

,88697-02 

.12360-01 

.00000 

-.26980-02 

.63859+05 


^ T.1094* 

.88709-02 

“ *.12360-01 

~;ooooo 

““ i. 26971-02 

* ,63791+05 


5 1.1833 

.90711-02 

.12640-01 

•OOOOO 

-.27112-02 

.63583+05 


+ 1.2573 

•§2719-02 
* .74709-02 

.12940-01 

.ooooo 

-.27035-02 

.63510+05 


j 1.3312 

.13245-01* 

.00000 

-.26910-02 

.63513+05 


1.3312 

,94705-02 

• .13246-01 

.00000 

-.26832-02 

.63474+05 


T.4052- 

— “.96683-02 

’.13562-01 

* .00000 

-.26672-02 

*.63504+05 


1.4792 

.98651-02 

.13868-01 

.00000 

-.26581-02 

.63560+05 


1.5531 

l _.10062-01_ 

.14225-01 

_ .00000 

-.26607-02 

.63649+05 


1.5531 

.10062-01 

.14225-01 

■.00000 

-.26572-02 

.63601+05 


1.6271 

.10259-01 

.14572-01 

.ooooo 

-.26675-02 

.63704+05 



'i;7oio~ 

1.7750 

*1.7750' 
t .8490 
t.^229 
"1 .9969 “ 

1.9969 

“2.0708" 

a.iiifla 

2.21 67 

2. 2167 
2.2927 


“l 0457-01* 
,10659-01 

*; i 0659 - sr ' 

,10665-01 

,11076-01 

'.11293-01* 

,11293-01 
' ,11509-01* 
■ 1 1721+01 
.11925-01 

.11925-01 

.12125-01 


**.19926-01 

,15295-01 

‘,15295-01 

.15671-01 

,16056-01 

”.16957-01 

.16957-01* 

*.16670-01 

.17295-01 

.17732-01 

.17732-01 

.16179-01 


***.00000 * 
.00000 

*. 00000 * 

.oonoo 

.00000 

■‘.ooooo* 

.00000 

.00000* 

.ooooo 

.00000 

.00000 

.ooooo 


-.27559-02 .69029+05 


-.27997:02 

-.28229-02 

-.28983-02 

-.29927-02 

-.29355-02 

-.29083-02 

-.28056-02 

-.27304-02 

-.27231-02 

-.26935-02 


*.63969+05 

.64069+05 

.63984+05 

-.63698+05“ 

.63636+05 

.63188+05 

,62848+05 

.62 Q 45+05 

.62679+05 

.62853+05 


.15653+05 

.13049+05 

.10267+05 

.75039+04 


-.97036+05 

..48637+05 

.,19239+05 

.84256+04 

.64364+04 

.44184+05 

.10593+06 

.99755+05 

.99604+05 

.64209+05 

.72412+05 

.65361+05 

.65419+05 

.62233+05 

.61014+05 

.61711+05 

.61725+05 

.62375+05 

.62951+05 

.63312+05 

*.63380+05" 
.63588+05 
.63661+05 
.63658+ 05 . 

.63697+05 

.63668+05' 

.63611+05 

.63522+05 

.63570+05 
.63468+05 
'.63321 + 05* 
.63147+05 

.63702+05 

.63102+05 

.63167+05 

.63474+05 

.63533+05 
^634 63+ 0S_ 
.64161+05 
.63461+05 

.63527+05 

.62956+05 


, 84977+04 

.75850+04 

.66566+04 

.58101+04 


.50016+05 - 


.48697+05 

.63706+05 

.63608+05 

.82661+05 

.96951+05 

,11547+06 

.11529+06 

.12641+06 

.13105+06 

.13190+06 

.13191+06 

,13107+06 

,12982+06 

.12877+06 

.12881+06 

,12814+06 

,12782+06* 

.12772+06 

**. 12772+06" 
,12773+06 
.12778+06 
.12784+06“ 

.12781+06 
-,12784 + 06“ 
.12765+06 
,12786+06_ 

.12785+06 
.12787+06 
--.12794 + 06- 
,12807+06 

.12806+06“ 

.12827+06 

.12825+06 

,12809+06’ 

.12807+06 

.12785+06' 

.12753+06 

.12716+06 

.12714+06 

.12663+06 


-.27580+05 

-.72479+04 

,16864+05 

.44822+05 

.44810+05 

.79979+05 

.12311+06 

.13717+06 

.13690+06 

+13878+06 

,13634+06 

.13296+06 

.13301+06 

.13026+06 

,12851+06 

.12765+06 

.12769+06 

,12.742+06 

.12743+06 

.12755+06 

-.12760+06 ' 

.12773+06 
,12783+06 
-.12788+06 

.12788+06 
12789+06- “ 
.12786+06 
,12782+06 

.12785+06 
.12780+06 
”.12778+06 “ 
,12701+06 

",12783+06 

.12798+06 

. 12801+06 

-. 12802+06 

.12804+06 

_^1 2? 05L+ 0.6 

. 12792+0 6 
12732+06 

.12734+06 

,12666+06 


.Oonoo 

.nooon 

.00000 

.00000 

.00000 

,00000 

.00000 

,00000 

.00000 

.oonoo 

.OOOOO 

.00000 

.Ooooo 

.OOfluO 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

.00000 

,00000 

.Ooooo 

.00000 

.Ooooo 

,00000 

.Ooooo 

.ooooo 

.00000 

.00000 

.Ooooo 

.ooooo 

.Ooooo 

,00000 

.Ooooo 

.00000 

.ooooo 

.oonoo 

.Ooooo 

.ooooo 

.ooooo 

.00000 

.00000 

,00000 

.00000 * “ 

.00000 

. 1)0000 

.00000 

700000 

.“OOOOO 

.Ooooo 

.OOOOO 

.00000 

.ooooo 

;ooooo “ “ 

.00000 

.00000 

.ooooo 

700000 

.00000 

,00000 

.00000 

,00000 

.00000 

.Ooooo 

.00000 

.Ooooo 

.00000 

-.Ooooo - — 

.00000 

.00000 

.00000 

-.“OoOOO ■“ • 

.OOOOO 

.00000 

.00000 

.Ooooo 

.00000 

-;»oooo — 

.00000 

.00000 

.oonoo 

; 0 ooon — 

.00000 

,00000 

.oonoo 

.Ooooo 

.00000 

, 0 0 0 0 0 

. 0000 " 

,00000 

.00000 


-L -3>b^4 



' 2."366'f 
2.3406 


.12325-01 

.12525-01 



2.3006 ", 1 2525-01 
2.5136 .12728.01 
2.588S .12932-01 
2.662S" '.13136-01 

2.6625 13130-01 
"2.7365" .{3336-01 
2.0103 ,13553-01 
2.6833 _ ,13763-01 

2.883« ,13763-01 
2.9583 .13973-01 
3.0323 .13183-01 
3.1062 ,13391-01 


P o 


3.1062 

3.1602 

3.2532 

3.3281 


,13392-01 

.13602-01 

.13816-01 

.15030-01 


3.3281 .15030-01 

"3.3021 ,15282-01 

3.3760 .15552-01 

3.5500 .1 5859- 01 

3.5500 .15859-01 

3.6230 .16196.01 

"3.6979 716533-01 

3.7719 ,16791-01 


' .18636-01' 

.-19103-01 

“719105-01 

.19585-01 

,20076-01 

.20579-01 

,20500-01 

.21095-01 

.21622-01 

.22161-01. 

.22162-01 

.22713-01 

.23277-01 

.23053-01 

,23853-01' 

,23030.01 

,25038-01 

.25636-01' 

.25637-01 
.26263.01 
.26890-01 
27527- 01_ 

.27527-01 

.28179-01 

".28858-01 

,29581-01 


"3 17719 71679 U01' “72958 1-0 f 

3.8358 ,16031-01 .30371-01 

3.9198 .16086-01 .31190-01 

“3 .'9937 ;i5930-01 “,'31909-01“ 


3,9937 .15983-01- 

“3.0677 •.15037-01 

0.1317 .14936-01 

3.2156 ,1 33 31-01 

3.2156 .13330-01 

3.2696 .13075-01 

“373 6"3 5 TT3 2 52 - OT 

3.3375 .12611-01 


.31898-01 

732602-01" 

.33318-01 

.34061-01 


.34062-01 
,34835-01 
73 5 63 5= 01" 
.36355-01 


.00000 

.00000 

" 00000 
.oooon 
.00000 
‘.00000 

.00000 

'.oonoo 

.ooooo 

.00000 

.00000 
.00000 
' .ooooo 
.00000 

".ooooo 

.00000 

.ooooo 

.00000 

.oooon 

'.ooooo 

.00000 

_.ooooo_ 

.00000 
_.oonoo 
".00000 
• ooooo. 

“06000 

.ooooo 

.00000 

700000” 

.ooooo 

".ooooo 

.OOOOO 

.00000 

.00000 

.00000 

. 06000 “ 

.00000 


.27003-02 

.27287-02 

.27198-02 

.27367-02 

,27762-02 

.26073-02 

.27972-02 

.28)60-02 

.20310-02 

.28332,02 

.28337-02 

.26308-02 

.28225-02 

.20203-02 

,28283-02 

.28561,02 

.29341-02 

.31343-02 

.31232-02 

.33300-02 

.38902,02 

,33853-02_ 

.33851,02 

.36689,02 

.42578-02' 

..24126,02 

.23036=02- 

.17669-02 

.68238-02 

.77147,02 

.73392-02 

'.70976-02" 

,67463,02 

.70055-02 

.70617-02 

.79830-02 

87758=‘02" 

. 81800-02 


MAIN SHEU. PART NO 10 
1.5708 .12611-01 .36454-01 .OOOOO 

“IT* r3'3 — rro «'3 8=oi — news'- o I — ; ooo o o~ 

1.6559 .15371-01 .35555-01 .OO00O 


176559“ 

1.6985 

1.7310 

1.7410 

1.7836 


TTsTm-'or 

.16070-01 

.10266-0 1 

. 10260-01 

.19630-01 


”735555= 0'1 70 0 O'O 0" 

.35016-01 .00000 

.33319-01 .00000 


,33319-01 

,33766-01 


.00000 

•OOOOO 


.81813,02 

i 700 32=02“ 
.73376-02 

.73376=02' 

.67883-02 

.61617-02 

.61616-02 

.53616-02 


*.62727+05 .62390 + 05 .12605+06 .'{2598 + 06 .OoOOO .00000 "' 

.62531+05 .62100+05 .12535+06 .12532+06 .00000 .00000 

,62362+05 .'62169+0 5 .“12633 + 06 712534 + 05 . 0 00730 '.OOOOO 

.62198+05 .61052+05 <12“B?+06~) .12372+06 .00000 .OOOOO* 

'.6192'1TC5" .61553 + 05 .12323+0^ . 12312 + 06 .OoOOO .00000 

.61635+05' :6l?60 + 05 .12367+06 .12355+06 '.OoOOO' .00000'“ 


.61577+05 

.61329+05 

,12364+06 

.12357+06 

.00000 

,00000 

.61274+05" 

761066+OS""" 

“.12307+06" 

— '".123 01+CT6 

7*0 0000 

.00000 

.60973+05 

,60000+05 

,12250+06 

.12235+06 

.ooooo 

.00000 

,60674+0S_ 

.60552+05 

.1219_3 + 06_ 

. 1 2 1 0?_+ 06__ 

,00000 

.00000 

.60611+05 

.60615+05 

.12191+06 

.12191+06 • 

.00000 

.00000 

.60295+05 

.60362+05 

.12131+06 

.12133+06 

.Ooooo 

.oooon 

.60019+05 

“ '.60113+05 

.12068+06 

— 712071+06 

700000 

.00000 

.59830+05 

,59753+05“ 

.12006+06 

"7120 03+06 

.Ooooo 

.00000 

.59855+05 

"“759730+05 

'.12008+06' 

712005+06"'“ 

700000 

'.OOOOO' 

.59833+05 

.59215+05 

.11952+06 

.11933+06 

.Ooooo 

.00000 

.60070+05 

.58358+05 

.11900+06 

,11860+06 

.00000 

,00000 

.60563+05 

~ .57340+05 

'.11890+06 

— '.1 1796 + 06 

“.OOOOO 

.00000 


.60396+05 .57507+05 ,11880+06 .11796+06 .00000 .00000 

.611 19+05 756363+05 71 1906+06 711763+06 7°000rt .00000“ 

,61538+05 .55323+05 .JJ972+.06 ,11789+06 .00000 ,00000 

60995+0 5 .553 59+05 C*. 1207 7+ 0,6> ,11911 + 06 .OQOOO .0000 0 

.60973+05 .55462+05 .12077+06 .11912+06 .OoOOO .00000 

.58216+05 .57732+05 .12172+06 .12157+06 .00000 .00000 

“.51670+0S" 763775+05 712133+06 712496+'06 7<>0Q00 i'00000 

.39964+05 .73983+05 .11785+06 .128.36+06 .00000 ,00000 


739902+05 775035+05 7T1'783+*0'S 712837+0'fii 700000 770 090 

,22934+05 .91508+05 .10850+06 .12 915+06 . .OqOOO .00000 

.31329+05 .65569+05 .99622+05 .10989+06 ,00000 .00000 

738850+ 05””7386l'3+0"5 786571 + 05 — ‘708507+05 7°0000 70 0000 


.38426+05 .39037+05 .0737«+OS .87557+05 .OoOOO .00000 

736258+05 728264+05 77183 S-+'Q5' 769337+05 7° GOTO 777007 

.30331+05 .26798+05 ,55767+05 .53707+05 .OoOOO .OOOOO 

.20210+05 .36919+05 .38681 + 05 .43693+05 .OppOQ .00000 

.20251+05 .36873+05 .38664+05 .33652+05 .OflOOO ,00000 

.16382+05 .30737+05 .22657+05 ,29966+05 .00000 .00000 

723383705 732736+05 790583+03 7H'567+05 =00090 70 0 0 OCT 

,50304+05 .68255+03 .67373+03 -.12370+05 .00000 .00000 


.50288+05' .68313+03 .66763+03 -.12366+05 .OoOOO 

7'5'6'6T77’0'5 793325+03 =85853+03 — ^71 6252+05"~ ' . 0xi070“ 

.62335+05 -.33297+03 .90133+03 -.19836+05 .OOOOO 


762335705 — =743298+0 3 790153+03 — =71 9 8 3 6705 70 0 000 70 0 00 O' 

.67319+05 -.89799+03 .81503+03 -.23138+05 .00000 .OOOOO 

.71902+05 -.13033+05 ,61633+03 -.261 17+05 .OoOOO . 00000 


.71902+05 -.13034+05 ,61636+03 -.26117+05 .OqOOO .OOOCO 

.75820 + 0 5 -.16531 + 05 .32192+0 3 -.2 8770+ 05 .OQ OOO TMJOCO 
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-. 19489+05 

-.52043+02 

-.31083+05 

.00000 

.OOOOO 

- , 1 9489+05 

-.52031+02 

-.31083+05 

.00000 

,00000 

-.21*99+05 

-.< 16 * 92+03 

-.83037+05 

.Qooon 

“ .OOftOft 

-.23777+05 

-.97127+03 

-.34613+05 

.00000 

.00000 

23777+05 

-,97129+03 

-.34613+0$ 

.00000 ■“ 

.00000 

-.25128+05 

-.14802+04 

-.35769+05 

,00000 

.oonon 

-.25950+05 

— .I 9946+04 _ 

-.36535+05 

,oooo_n 

.00000 

-.25950+05 

-.19946+04 

-.36535+05 

, Oo 000 

.00000 

-.2621 ll + 05 

-.24908+04 

-.36822+05 

.00000 

.00000 

-.25993+05 

-.29417+04 

-.36613+05 

,00000 

.00000 

-.25993+05 

-.29418+04 

-.36613+05 

,00000 

,00000 

-.25199+05 

-.33160+04 

"-.35865+05 

,00000 — 

. 0001 ) 0 ' 

-.23*95+85 

-.35772+04 

-.34530+OS 

.00000 

.00000 

-.23095+05 

-.35773+04“ 

■-.34530 + 05 

,00000 ~~ 

,00000 

-.21917+05 

-.36833+04 

-.32553+05 

.00000 

,00000 

-. 1 9398+05 

-.35853+04 

-.29870+05 

.OoOOO 

.oooon 

-.19397+05 

-.35855+04 

-.29870+05 

.00000 

,00000 

16263+05 

-.32275+04 

-.26407+05 

.00000 

.OOOOO 

-.12986+05 

-.25457+04 

-.22080+05 

.00000 

.00000 

-.12905+05 

-.25462+04 

-.22060+05 

.00000 

,00000 

-.00254+09 

-.14698+04 ' 

‘-.16796+05 

.00000 — 

.00000 

-.28274+09 

.77715+02 

-.10445+05 

.00000 

.00000 

-.28262+04 

.76867+02 " 

•-".10445+05 

.00000 

;ooooo "" 

.31934+09 

.21749+04 

-.29046+04 

.00000 

.00000 

.10166+05 

.49602+04 

,59597+04 

,00000 

.00000 

.10168+05 

.48962+04 

.59592+04 

.00000 

.00000 

,16290+05 

,03049+04 

.16292+05 

.00000 

.00000 

" ;279l8+05 

‘,124 23+05 

,28237+05 

.00000 

;00000 • 

.27921+05 

.12418+05 

.28235+05 

.OoOOO 

,00000 

" .39553+05 

.17209 + 05— — , 91902+05 

.OoOOO 

* 0000(1 

.54030+05 

.22518+05 

.57308+05 

.OoOOO 

.00000 

,54037+05 

.22505+05" 

.57300+05 

.00000 " 

".000 00 

.72641+05 

,28008+05 

,74215+05 

.OoOOO 

.00000 

.97361+05 

.33108+05 

.91867+05 

.OoOOO 

.oooon 

.97376+05 

.33073+05 

,91841+05 

.00000 

.00000 

.13114+06 

.36834+05 

.10824+06 

.00000 

.00000 

, .17836+06 

< .37928+05 

• i 16835+^6 

•.OOOOO" 

,00000 


? f/cTf^S t • ** 7 V -'■V 4irc. 


34273+05 

.67256+05 

.75735+0$ 

.00000 

.00000 

19659+05 

.66256+05 

.65497+05 

.00000 

.00000 

19654+05 

.66256+05 

.65497+05 

.OOOOO 

.nonoo 

71936+04 

.63499+05 

.55740+05 

.00000 

.00000 

71935+04 

.63999+05 

.55740+05 

.OOOOO 

,00000 

23311+04 

.59519+05 

.46868+05 

.00000 

,00000 
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.1588 

.2117 _ 

.24026-01 
.23818-01' 

.45095.01 

.45622-01 

.00000 

.00000 

.42407-02 
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IpQ© 

Q.ll 

IB 

Ti-o 

— 

1T.C. 

nr 

"T_ pi. 

O .1] 
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KtrwrNs - 5Hn.T - 5TRFss - iH«L'Ysi5TrrrrrTTt:ou&“END pressure shell" ‘ 9 jan 7 « 

STATIC ANALYSIS PARTS#^ J3 BRANCHES'* 1 NUHBER OF SUBCASES" 2 
ANCLES Op ROTATION OF BOUNDARY CONDITIONS APE ALFL« -.001100 ALFRSa ,,00000 ,,00000 

pAp-hmi — t 

SI3 . 00 000 SXs ,15000*01 IPARa 6 ING*» t SHELL_TY_PE_ 2 _ NTPa 0 LAYERS MLY" 1 

CYLINDRICAL SHELL NO 2 Kb ,00000 Ra ,57600-00 PHIF 90,000 DEGREES 

CVYFR-NO — 5 — FTTOH-Z"— ifTREOTJCSin — TH? ,'95000-01 ' 

Consists oe isotropic material* youngs hodulus e» ,29eoc+oa poissons ratio nu* ,3oooo»oo 

COEFFICIENTS OF THERMAL EXPANS IO N AFI« t 74Q0Q« 05 ATHETAa _ ,76000-05 HASS DENSITY RHO" -.00000 

PART NO 2 

jia ,00000 SXa ,97000,00 IPARa 6 INC* 1 SHELL TYPE 6 NTP* 2 LAYERS MLYa 1 

C0NTCAL _ BHEtr~N0~'6 r*r 700000 PHIT lOOOOEGREES A* — , 57600-00 

LAYER NO 1 FROM Za , ,15000-00 TO Z* ,15000-00 

CONSTST5~OF"ISOTROPIC*HATERIAi:* _ YOUNGS 'MODULUS '£* ,29600+08 * POISSONS RATIO NU= ,30000-00 

COEFFICIENTS of THFRMAL EXPANSION AFJb ,76000-05 ATHETA* ,76000-05 MASS DFNS1TY RHO= «, 00000 


PART NO 3 


CYLINDRICAL SHELL NO 2 K» ,00000 Ra ,57600,00 PRIM 90,000 DEGREES 


LAYER NO I FROM Z" -, 95000-01 TO Z* ,95000-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MOOULUS E* ,29600+08 POISSONS RATIO NU* ,30000-00 
COEFFICIENTS - OP - THtRMAIT'EXPANStON — AFl» |76000a05 — ATHETA" iT6000«05- MASS DENSITY RHO" *700000 


pART - NO 9 ‘ 

$I« ,00000 SXa ,52900*00 IPARa 6 INGs 2 8 HELL TYPE 6 NTPa 0 L*YFRS MLY* 1 ^ _ 

CONICAL SHELL NO 6 Ka ,00000 PHI* ,000 DEGREES Aa ,57600-00 

fAYER NO — 1 — FR0H"Z a ' «• 15000-00" 'TO Z" -.15000-00 

CONSISTS OF ISOTROPIC MATERIAL* TOUNGS MODULUS E» ,29600+06 POISSONS RATIO NU« ,30000-00 
CpEpFIClFNTS OF THERMAL EXPANSION Apia ,76000.05 ATHET Aa ,76000,05 MASS DENSITY RHOa , ,00000 


PART NO 5 


STB ,00000 SXa ,90000.00 IPARa 9 ING« I SHELL TYPE 2 NTP«t 0 LAYERS HLYa 1 

C Y L I N D R I CAL - S HELL - NO 2 — — H a .OOOO O Ra 7ltOOO+HI PHIIF 90.000“'OEGRE£S ‘ 

LAYER ND I FROM Z» ,,10000+00 TO Z° ,10000+00 

"TJ ’ ( CONSISTS'OF-TSOTROPIC‘HA-TERr*ir* - YOUNGS - MOOULUS“Ea ,29800+06 POISSONS RATIO NU" ,30000-00 ‘ 

“j f 7 COEFFICIENTS DF THFRMAL EXPANSION AFI» ,76000-05 ATHETA* ,76000-05 HASS OFNSITY RHO= a, 00000 

01 » 

CO U) 


"Q-O 
& & 

gg 

!b- 

58 

MB 



PART MO 6 



CL 

o2 
■n z 

2 ° 
= 8 
3; 


Sl= “,05000 ' " 
CONTCAi, SHeU. NO 


SXs ,35600-00 ' 
6 Ka ,00000 


•JPAR=- 3 - ING=" 1 ‘ SHELL* TYPE 6'-“NTP3 0 
_ PHI s 180,000 DEGREES Ac -,11000+01 


'LAYERS XLYs 1 


I AYER NO J FRflM 2* -,15000-00 TO I £ .15000-00 

5?^ S I ST ? °£ ISOTROPIC MATERIAL* YOUNGS MODULUS to ,29800+08 POISSONS RATIO NUa ,30000-00 

COEFFICIENTS OF THERMAL EXPANSION AFIa ,76000*05 ATHETA= *,76000*05 HASS DENSITY RH0 = -.OOOOQ 


Sis 


p'ARY“N0*~7~' 
.00000 5X3 


CONTCAL SHELL NO 6 


O0_-0 0_ IP ARs 7 _ING= 1__ _SHELL_TYPE_ 6 NTP= J> LAYERS HLYp I 

PHI* 180,000 DEGREES As -'.7N000-00 


* 12700-00 

Ks ,00000 


LAYFR~Nn I FRDHT* -7I500 0-OT5 — TO~Zr* — 715800-00“ 


^TERIAL* YOUNGS MODULUS E*- ,29800+08 POISSONS RATIO NU* .30000-00 

. OF THERMAL EXPANSION _ A_FIj*_ ,76000-05 ATHETA= ,76000-05 MASS DENSITY RH0= -,00000 

PART HQ 6 - 


Sl» ,00000 SXs ,70697-00 IPARs 7 

*C0NICAf*3HECL~Nt) — 6' Ka VO 0000 — PHI® - 


ING* 2 SHELL TYPE 6 NTPo 0 
"967 05Q DEGREES Aa - -iO/)060 + 0t” 


LAYERS HLY* 1 


21 


LINEAR FUNCTION GENERATOR NO. I FROM 2 POINTS 


Y COORDINATES 
-X-COORMwAtES- 

zo 


*,6000-01 
vOOOO 


•, 6000-02 
“770 70-80“ 


o o 


LINEAR FUNCTION GENERATOR NQ» 2 FROH 2 POINTS 


hj Q 


*xj 

Dj sr 
lO i 

» 

00 VD 

1 ON 
U) i 

N5 


Y COORDINATES 

-rxooRDiNTrrcs- 


,6000-01 
"TOOOO — 


,6000-02 

"T7070-T70 - 


■ y tp- — 

* b ■ 




£sL 


LAYER NO 1 FROM Z» -,60000-01 TO Z= -.12000-01 

CONgrSTS-OF-ISOTROPlC ‘MATERIAL* - YOUNGS' MODULUS” E° 
COEFFICIENTS OF THERMAL EXPANSION AFIa ,76000-05 'aTHEtAs 


-,‘29800+08— -POJ8SON3-RATIO- NUa- •-•,30000-00 

,76000-05 MASS DENSITY RHO= -.00000 


-=!>- 
ft 


P ft. 


R 5r 


part no 9 

iooooo SXs •v50750+0I'--IPAR=-25 INGs— 1 SHELL’ TYPE’ 2 - NTP= 0 — LAYERS MLYa 1 

CYLINDRICAL SHELL NO 2 K= ,00000 R= ,51800-00 PHI= 90,000 DEGREES ' 


st*- 


LAYER NO 1 FROM Z= -,60000-02 TO Z* ,60000-02 

MATEf,IA L* YOUNGS MODULUS t« .29800 + 08 POISSONS RATIO NUa .30000-00 

CoEfF-ICIENTS 'OF- THERMAL EXPANSION -AFIa - -,76000-05 - ATHEtA= ,76000-OS MASS DENSITY RHO° -,00000 


~v 

£f* 

-0 

-Tr 


V> 

--U 
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n 


sl = 


■p'ART-NtTTO — 
.OoOOO SXs 


CYLINDRICAL SHELL no 2 K* ,00000 


ta^O DwOO IPARO <1 I NG« £ SHELL tyre 2 NTPC 0 LAYERS «LY= l 

Rb ,51800.(10 PHIB 90,000 DEGREES 


LAYtN NO — I — TROH-Z* — »TS OOOOFT02 — TITZP - 


rlROllO-OI - 


CONSISTS OF ISOTROPIC MATERIAL* YOUNGS KODULUS E» ,29600*08 POISSONS RATIO NUs ,30000-00 
COEFFICIENTS OF THERMAL EXPANSION AFIe , 760Ofl.OS ATHETAP ,76000.05 M*SS DENSITY RHQe «,00000 


PART NO It 


SI* ,00000 SXb 
~CONTCAl~SHEnrNtl — 6 — 


,25000-00 IPARo 8 INC* 1 SHELL TYPE 6 NTPa 0 

‘KB VOOOOO PHT= 180,000 "DEGREES AB"-., -51800-00 

LAYFR NO l FROM Z* ., 78000-01 TO ZF , 78000-01 
-'CONffTnTimE ISOTROPre~HATER IAiri YOUNGS - ~ 

COEFFICIENTS OF THERMAL EXPANSION AFI* 


LAYFRS NLYe 1 


■29800*08- POISSONS 'RATIO NU. ,30000-00 

,76000-05 ATHETA« ,7*000-05 MASS DENSITY RHO a *,00000 


TTr 


PART NO 12 
imrcoo sxar 


1Z2000SB6 1 PARA — 8 ING« 1 SHELL - TYPE~C NTP«-(F* * LAYERS MLY* l 

Kb ,00000 Rp ,287*0.00 PHIB 90,000 DEGREES 


CYLINDRICAL 3HELL NO 2 

LAYER NO 1 FROM Zn .,J2500iot TO 2* , 12500-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E» ,29800+00 
‘ DfFFTCTENT8 OF THERMAL EXPANSION — AFJB ^7*000*03 — aTHETAb — 


POISSONS RATIO NU* .30000-00 
■V76O00-0S HASS1!ENSITY RHO* -- *; OOOOO' 


P A RT N 0~ 1 3 


SI- 


.OoOOO 


SXM -.aSTSO-OO IPARb 5 ING= 1 SHELL TYPE 6 NJPB 0 LAYERS MLY= 1 


CONICAL SHELL NO 6 


Kb 


.00000 


PHI» 180.000 DEGREES Ab .,28760.00 


**" ‘"LAYER NO— I — TROK-Z* — *y t 7500. 0 1 — TtrZS Ft 7 50 0 * Of 

COWSISTS OF I80TR0PIC MATERIAL* YOUNGS MODULUS £« ,29800+08 

COEFFICIENTS OF THERMAL EXPANSION AFI« ,7*000*05 ATMETAB 


POISSONS RATIO NU* ,30000-00 
,76000-05 HASS DENSITY RHD* *.00000 




TC^PIWSHECr'STREBS-lNiilYSIS- 


COLD END PRESSURE SHELL 


4 JAN 74 


° i 

o « 
£8 
§ I 

2z 
> -c 


“u 

Qj 4r- 
LO I 

ro « 
CO to 
I ON 
-» I 
— * M 


SUBCASE NO 

boundary conditions at starting edge 

t FOR 

1- 

FOURIER 

,00000 

HARMONIC 

3b 

COS 0 theta 
,06000 

5» 

,00600 

7 = 

,00006 

anu^u*RY“ cu^Dirro^s at Final edu£ 

- 2e 

TOO 000 

4k 

,00000 

6 « 

.60000 

- 

,00000 

BOUNDARY CONDITION at BRANCH EDGE NO 1 

2b 

,00000 

3b 

,00000 

6* 

,00000 

09 

,00000 

LOAOS FOR PART NO 1 

SUBCASE 

NO 1 








ring loads at eno op this part are gs -.00000 nphjs -.ooooo 

WRa .,00000 UK a -,0 0000 UTHK*' •,00005 

SURFACE AND TEMP LOADS ARE pa ,12500*04 PFIs v.OOOOO 


HPHI* •, 00000 
PTHETAs -, 00006 TLo 


LOADS POR PART NO 2 SUBCASE NO A 


■RTWG LUADS AT LNirOF— PaSTAKrTRE 0O~S7D0 050 NPH]« — it ,'00g 0 O’ 

HK> -.00000 UK* -.00000 UTHK* -,00000 

"BURFACfAND TFNP“LUADS ARE — P* ' .00000 PPI* 


“COADsTeirPAfmflJ — s— subcase-no — l — 


'HPHI* “’"",00000 
PTH ETA* -TO 0 00 0 TL° 


NPHIF -,00000 


N= -,00000 

, 1 4000*03 TUP • 14000*03 

Nb -.00050 - ' 

.14000*03 — TUP .IflOOOfOJ- 

N* -.00000 


RING LOADS at end OF THIS PART ARE 0* -.00050 NPHj- -.00000 

1 -700000 UK * — - .0 0 000 UTHK* — -TOO 000 

SURFACE AND TERP LOADS ARE P» ,12500+04 PFl* -.00006 PTHETAB -.00006 TL» ,14000+05 TUB .14000+0? 


LOADO FOR PART NO 4 SUBCASE NO l 


RING LOADS at END OF THIS PART ARE 0* *, 00050 NPN1* -.00000 KPHI* *,00000 Ns «, 00000 
Hr- -,00000 UK- -,00000 UTHK- -,00600 

SURfACE AND TEMP LOADS ARE p« ,12500+04 PFJ* -.00000 PTHETA* *.00000 TL* ,14000+03 TU® .14000+03 


LOADS FOR FART NO : 5 SUBCASE NO 1 

~RTNG-tOADS-AT END-OF-THIS-pART-ARE 0---.00000 NPHJ»'--, 00000 MPHt« -.00000 

Hrb -.00000 UK* -.60000 UTHK* -, 00000 

-SURPAtE-AND-TEMP LOApS-ARE— Ps j r2S00+04‘ "Pr J* -'-,00000- ’ PTHETA- -.00006 YL= 

TRAPS’ FDR“PART”NO — * — 8UBCASE - W1 — 1 * 


RING LOADS AT END OF THIS PART ARE OB -.00000 
HK« — -tOOOOO UK* — - 7 OOOOO UTHK* 


NPHJS -.00000 
-.00600 


SURFACE AND TFKP LOADS ARE Ps ,12500+04 PFJ* «, 00006 


_ HPHI* «, OOOOO 
PTHETAF «, 00000 TL* 


Ns -.06000 

,14000+61 TU* ,14000+03 

Rb -.00000 

,14000+03 TUB ,14000+03 


LOADS FOR PART NO T SUBCASE NO 1 


^ § 
% 8 
§s 

c & 

it*-}** 

o 

hi 


& 



MPH!= -,00000 


00000 



PINT LO*OS AT END OF This PART ARF 0= -.OqOOO NPHIS -,00000 
WKS -,00000 UK= -.00000 UTHK = -,00000 

SURFACE AND TFMP loads ARF P= ,12500+04 PFI = -.00000 PTHETA= -.00000 


N* 

TL= ,14000+03 TUP ,14000+03 


LOADS FOR PART NO B SUBCASE NO 1 

RING l'D»DS _ A'rENO'OF 'THTS PART ARP' "Ds~ -’,00000 ' ' NPHIa ‘-.OOOOO MPHI= " *',00000 ' N=~ -,00000 

MKc -,00000 UK= -.00000 UTHK= -.00000 

• SURFACE' *VD“TEMP‘TOADS ARF "Pn -.12500-FC4' PFI*' -,00000 pTHETA= - *, OOOOO" Tic '714000+03 TUs ,84000+02 

CODE NUMBERS OF VARIABLE LOADS OVER THISJ>ART, GIVEN BY FGENS BELOW, 'ARE 4 5 _ 

TI LINEAR FUNCTION GENERATOR NO, 3 FROM 2 POINTS 

Y COORDINATES .1400+03' " iB400 + 02 __ — — - 

X COORDINATES «^0O00 .7070-00 _ ' ' 

TO LINEAR FUNCTION GENERATOR NO, 4 FROM 2 POINTS 

Y ‘COORDINATES Tl 400+03 ‘,8400 + 02 v — 

X COORDINATES .0000 .7070-00 


LOADS for PART NQ 9 ■ SUBCASE NO 1 . 

RING LOADS AT END OF THTS PART ARE 0= -,00000 NPHI = OOOOO MPHlP ",00000 N= ", OOOOO 

WRa -,00000 UKc -.00000 UTHK= ",00000 

SURFACE AND TFMP LOADS ARE Pa ,12500+04 pFlr -,00000 PTHET*® -.OOOOO ,84000*02 TU» "»3430»+03 

cooe — numrers — or "V ari able "ctfaos"Dyer 'This part »—gtven-bt--Fgens -below +-sre — n — 5 

TL LINEAR function GENERATOR NO, 5 FROM 2 POINTS 

Y COORDINATES ,8400+02 -.3430+03 

X~C noROTKATFS ft 0 0 0 .5 0TS+ 01 

tu _UN£AR FUNCTION GENERATOR no. 6 FROM EJ’OJNTS J 

Y COORDINATES ,8400+02 -.3430+03 

y-COORDTN*TES fOOOO r3073+~0t 


- loads for part no to— SUBCASE NO • t - - 

tQ I 

n 'Si RING LOADS at END OF THIS PART ARE 0=> -.00000 NPHIs -.00000 MPHIF *,00000 N= *,00000 

co^o — - — — - w K „- -.00000 UK= -,00000 "- • UTHK= -,00000 ' ' ‘ 

— * I 

^ M 8URFACE AND TEMP LOADS ARF Pa ,00000 PFXs -,00000 PTHElA= -.OOOOO TL= *,34300+03 TU<? -.34300+03 


LOADS FOR PART NO U SUBCASE NO 1 



T 




i 


I 


ring Loads at end of this part are o= *,ooqoo nphi= -.00000 mphi= -,00000 n= <*,00000 

WK=^ -.ooono UKe -,00000 UTHKe -.0O0U0 

SURFACE AND TFMP LOADS ARE P= ,12500 + 00 PFJ= <*,00000 PTHETA= -.00000 TL= -.34300+03 TU« -.34300 + 03 
LOADS FOR PART No 12 SUBCASE NO 1 

RING L'OAOS'TT'END 'OF THIS PART ARE"~0c ~»,OQOOO'- NPHIs" ‘ -,00300 hPHI—'+.OOOOO N= -,00000 ' " 

| WRs -,00000 UK= -.00000 UTHK= -.OOOOQ 

m 

w 

I SURFACE INB TEHp-L'DADS - ARE" Pi‘ 7f250TT*04 — P r T= — =VCO0 00 PTHETA= — -700000 TL= — -73a300+03””TUa' ‘-,34300+03 

0 

1 

| LDADS'FnR - PART" N0‘"t3 SUBCASE 'NO 1 

G 

§ RING L 0*08 AT END OF THIS PART ARE Qs *,00000 NPH1= w.OOOOQ MPHI* ",00000 N= <*,00000 

C RKS — =700003 U(?= — FTOffOO’O UTHK- — =".00000 

o |j 

o £ , SURF ACE AND TFRP LOADS ARE p a .1250 0+04 ' PFj» - .00000 PTHETAa *.0_00 0_0 T L» -.34300+03 TUP .34300+0} _ 1 


ocT 

— 

8 § 

SLfe_ 

C? '£*• 

~~p£~ 

— ^~ 5 T~ 
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HAJN Shell BART NO 3 

.0080 -.56524.03 (16754*04 ,1864S*02 ,35729+03 .,69820.06 

T1500 — -1081 03-04— t 53269*03 E2H85-02— ,-35729+OJ — » .-4750a. C2' 

,1500 .(08106.00 ,53269*03 ,21185.02 ,35729+03 .,07507.02 

rSoOo ;S3So6. 03— .,-42071 + 62 '.23231.02 ',35729*03 ' .,26966.02 

,3000 .53506.03 .. 02073*02 ,23231.02 ,35729+03 .,26968.02 

TO5O0 ,-77081.03— »rT219r+0S ,'24957«02 ,35729*03- .,65815.03 

.4500 ,77081-03 -,12191+03 ,24957-02 ,35729+03 '.,65015-03 

rt600 rT9672- 03— ^62566*02 ?26590.02 .'35729*03 ',12953.03 

,6000 ,79672-03 .,62575+02 ,26594-0? ,35729+03 ,12950.03 


4 JAN 

74 




RESSURE OF 12 1 

50 PSI PLUS 

temperature 

LOADING 


HPHI 

UTHFTA 

N 

NTHETA 

HTHETA 

i 

.,94297+02 

•00000 

.00000 

.,27465+04 

.,28289+02 

,19068+02 

•00000 

,00000 

., 25512+03 

.57205+01 

,19071+02 

,00000 

,00000 

-,25529+03 

,57214+01 

.62521+01 

■nooon 

,00000 

_ ,84678+03 

,18756+01 

,62617+01 

,00000 

,00000 

,8466 0+03 

,18785+01 

-.16183+01 

•00000 

,00000 

,90673+03 

-,48348,00 

-.16155+01 

•oooco 

,00000 

,90670+03 

-,48466-00 

,11995+02 

,00000 

.00000 

,94007+03 

,35965+01 

,11999+02 

.00000 

.00000 

,94801+03 

,35997+01 

,33547+02 

•oooco 

,00000 

-.98781+03 

,10064+02 

,33551+02 

•00000 

.00000 

-,98780+03 

.10065+02 

-.16603+03 

•00000 

.00000 

-.53782+04 

-.49808+02 

.50217-01 

•00000 

,00000 

.,19410+05 

-.66210-01 

,27396.01 

•00000 

,00000 

14346+ Oi 

«, 43441-01 

—.27393-01 

,00000 

—00000 

".,16346+05— .,43459-01 

,15744.01 

•oooco 

f 00000 

-,14783+05 

-,31852-01 

15755-01 

•oooco 

.00000 

-,14783+05 

"-,31867-01 

,90289-02 

,00000 

,00000 

.,13880+05 

. ,25153-01 

-,90265.02 " 

,00000 

-,00000 

'-,13880+05- 


,47924-02 

,00000 

.00000 

.,13311+05 

-.20933-01 


" ,48008-02' 
,19637-02 

— , 19705-02"' 
-.23104-04 

,00000 " 
,00000 

,00000 - 
•OOOOO 

• --,00004- 
,00004 

— iooooo — 

,00004 

- -.,13311+05 ' 
.,12930+05 

— .T12930+05- 
.,12662+05 

'. ,20927.01 

.,18095-01 

*•-,18091-01 

-.16101-01 

-,16609+03 

•ooooo 

,00000 

.,53784+04 

-,49827+02 

-.61954+01- 

• 00000 — 

540000' -- 

— -.29704+04" 

— 518586+01 

.61968+01 

•OOOOO 

,00040 

-,'29705 + 04 

,18590+01 

•* ,34032+02 

f OOOOO 

,00044 

«, 25507+03' 

"'.1022S+02 

,340B2+02 

•OOOOO 

,40000 

-.25508+03 

,10225+02 

-,18288+02 

•ooooo 

- ;ooooo 

- ,84262+03 

,54774t01 

,18258+02 

•ooooo 

.40000 

,84262+03 

.54778+01 

- ,40705+01 

•ooooo 

,00044 

,96327+03 

,12211+01 

,40693+01 

•ooooo 

.00000 

,96327+03 

,12208+01 


ORIGINAL PAGE IS 
OF POOR QUALITY 




n 


j 

1 

I 


;7500 

.76793-03“ 
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. 15350-02 

,00000 

.00000 

,64812+03 

<r.060o" -*;?1 < 561*03 

'29007-02' 

,50912-02- 

132073+03- 

-.33161-03 

-.49280-04 

,00000 

,00000 

,64747+03 

fl|263() »*?8J67*03 

,78911.01 

,47524-02 

,32073+03 

,32576.03 

,19989-02 

.00000 

,00000 

,64828+03 

4.2630 -728285+03 — '-732578402' 

747524-42' 

— 732073+03' 

733165.03- 

' -,53813-04 

,00000 

,00000" 

,64747+03 

a*466o w,34B7ft.03 

,87889-01 

,43873-02 

,32073+03 

.32509.0? 

,22224-02 

,00000 

,00000 

,64837+03 

8,4660 -735009-03 

"• 739346-02 ' 

743873.02- 

— ,32073+03 

' ,33126-03 

'*,10318-03 

,00000 

,00000 

,64747+03 

4,669o -,41622-03 

,10102+00 

,39957.02 

,32073+03 

,33686-03 

,35300-02 

,00000 

.00000 

,64823+03 

IT • 6 6*5 **«VqT® 0T*OT 

'-7287061T0'r 

739958-02- 

— '.32073+03” 

734 548- 03' 

— ',23631-03 

■ ,00000 

,00000 “ 

-,64696+03 

tf,672o •.Q6292+.03 

,93099.00 

.35775-02 

,32073+03 

19BQS.05 

,29330-02 

,09000 

■ ooooo 

,66242+03 

6#®72o **065l9**Cr3 

777 032-00" 

735776-42- 

732073+03- 

— 783596-05 1 

-.11724-02 

,00000 

,00000 

,66065+03 

5*07?0 •#107S9i«02 

-,24528+02 

,31444-02 

.33073+03 

.76382-02 

«. 19044-00 

.00000 

,00000 

.26566+03 

hain shell part no 10 








• 00 flQ * « I 07Q i«02 

24686+02 

.31445.02 

,32073+03 

,76481.02 

.,19449-00 

,00000 

,00000 

,40939+03 

.0313 -712796-02 

-77 4 3 63+or 

730854.02- 

— 732073 + 03- 

751362.02- 

".,65993-00 

■ -,00000 

,00000 ”“ 

”,17758+03 

,0313 -,t2796-02 

-.74363+01 

.30854-02 

.32073+03 

.51362-02 

-.65993-00 

,09000 

.90000 

,17758+03 

♦ V0Ci> *, 12653*01 

734307-02" 

— 732073+03- 

7^2502.02 

'---,77494-00 

700000 

' ”700000 

”744316+02 

• ,0625 -.13954-02 

-.12653+01 

,30307-02 

.32073+03 

,22502.02 

-,77494-00 

,00004 

.ooooo 

.44316+02 

i 0938 «, 14195-02 

”736175-0 r' 

,29775.02- 

—,'32073+03' 

”-,71079-03 1 

. ,78.979-00 

,00000 

,00000 ” ' 

,16575+02 

,0938 14195-02 

,41700-01 

,29775*02 

.32073+03 

' *,7loS7*03 

-.78970-00 

,00000 

•ooooo 

,16577+02 

r*250 *71351 1«02 ,-288 39<F0p 

*29239-02- 

+32073+03 — -T36639.C2" 

”-+75637-00" 

,00000 

,00900 — 

,'95355+02 


-RAIN-SHeL-t-PAAT-NO -ti- 


.0000 

',29239.02 

.32073+03 

,13511.02 

-.28891+01 

*,36637-02 

« 1 75628*900 

,00000 

,00000 


,0286 

.30303-02 

t 3Q256+03 

,12760-02 

-,26003+91 

*, 37219-02 

,43363+01 

.OOOOO 

.ooooo 

., 79429+01 

• 0200 

,30393-02 

,30256+03 

,12760-02 

-,2600«+01 

*,37219.02 

,43363+01 

.OOOOO 

.ooooo 

-,79446+01 

.0576 

,31382-02 

.28436+03 

.12009-02 

-.22557+01 

*,37720.02 

,85474+01 

,00000 

,00000 

..,82886 + 01 

.0576 

.31382-02 

,28436+03 

,12009-02 

-,22557+91 

-.37720-02 

,8547«+0l 

•ooooo 

,00000 

*•62064+01 

,0864 

,32475-02 

,26613+03 

,11259*02 

-.18197+01 

.,38171.02 

.11752+02 

.00000 

.00000 

-.87041+01 

,0864 

.32475-02 

,26613+03 

,11259-02 

.,18396+01 

..38171-02 

,11752+02 

.ooooo 

.00000 

*«07G34+frl 

.1152 

,33581-02 

,24787+03 

,10508-02 

.,13314+01 

.,38608-02 

.13780+02 

•ooooo 

,00000 

-.92114+01 

.1152 

.33581.02 

,24787+03 

.10508-02 

-.13313+01 

.,38608.02 

,13780+02 

.ooooo 

.ooooo 

-,92109+01 

. 1460 

.34699-02 

,22957+03 

.97572-03 

»*t70i 1**00 

..39078.02 

,14393+02 

,00000 

•ooooo 

-,98403+0} 

.1440 

,34699-02 

,22957+03 

.97572-03 

.,70117*00 

*.39078.02 

,14393+02 

,00000 

.00000 

-.98401+01 

,1728 

.35833-02 

.21122+03 

,90066-03 

.93060-01 

-.39635-02 

,13248+02 

•ooooo 

•ooooo 

t.*l0634 + 0<J 

.1728 

,35833-02 

,21122+03 

,90066-03 

.93123-01 

-.39635-02 

,13248+02 

.ooooo 

,00000 

«•* 10633+02 

,2016 

.36984-02 

,19281+03 

,82561-03 

,11139+01 

-.40353-02 

,96415+01 

,00000 

.00000 

-,11653+02 

.2016 

.36984-02 

,19281+03 

,62561-03 

.11139+01 

*,40353*02 

,96415+01 

.ooooo 

,00000 

*,11652+02 

.2304 

,38159-42 

.17432+03 

,75057*03 

,24563+01 

-.41329.02 

.34041+01 

,00000 

,00000 

-.12994+02 


ll 


MAIN SHPLL PART NO 12 


*,11193-04 

,46050*03 

+,14784-04 

,59966*03 

-■.tbiaa.'oo 

,'66673-03 

-,30955-04 

,10590-02 

‘,*70092-04 
, 07969-0) 

-, 35173*03 
-,57132-01 


,11943601 

,12746-00 

,13748-00 

»V44010-00~ 

-.44010-00 

-,55552-00“ 

-,55546-00 

*,'Z3037-0C- 


,66454*02 

,73029*02 

,73029+02 

,79605+02 

,79005+03 

,66905+02 


,66905+02 

,94499+02 


,94499+02 

,10282+03 


,10282+03 

,11222+03 

,11222+03 

,12319+03 

,12319+03 

,1)650+03 




o 


o 


■n ^ 
§1 
> *< 


.Offoy 

.-77S0S7-TJ3 

-,-26562Vor 

;3B159-02~- 

“ 17432+03 

61329-02 

,34061+01 

,00000 

,00000 

,50095+02 ,'10212+Cr 

,027 S 

66640-03 

-,20«20+ft2 

.37668-02 

.17632+03 

• '202UU02 

♦ 304 tS+01 

*oooco 

,00008 

.26812+03 ',91234-00 

.0275 

V. 66640403“ 

~-V20020-»0H" 

— ■,•37688-02 

•. 17632 + 03"' 

20281-02“ 

- ,30«18+01 

.00000 

,08000 •• 

,26812+03 —.91256-00 

.0550 

-.63501-03 

-.26368+02 

.36800-02 

.17632+03 

-, 26693-03 

,24087+01 

,00000 

.00800 

,34736+03 ,72260-00 

» 05StT~ 


*36dju"lj£ 

. 17632*03 

• *26A9<J«*U3 

"024067*01 

.00000 

', 00000 - 

,34736+03 «7226O**C0 

.0625 

», 60760-03 

-.26267+02 

,36110-02 

.17632+03 

, 1 Q668-02 

,17194+01 

* 0 QOGO 

«ooooo 

,31609+03 ,51582-00 

.0825 

“-^64788-03“ 

'V526259+02' 

.36110-02 — 

-.17632 + 03 

—.loofl’-oa - 

,17195+01 

,00800 

.ooooo 

,31609+03 “ ,51585-00 

.1100 

-, 69027-03 

-.35172+02 

,35628-02 

.17632+03 

,19263.02 

,89901-00 

,00000 

.ooooo 

,20628+03 ,26970-00 

• rnoo — 6902?-03 — -775163+az- 

735428-02 TI7632+03' 

TI9263-02~ 

--,89915-00 

,00800 

• '“,00000 

- 220628+03 726975.00 

.1575 

-.70801-03 

», 56839+02 

,36761-02 

.17632+03 

.21609-02 

*.33291-00 

•00000 

.ooooo 

,56723+02 -,99872-01 

• HTS— 

-»rr«6oi'03- 

--'756 830V02’ - 

— ;3«76 1*02 — 

TI7632+03- 

V2 1609-02-- 

-,•33279-00 

* .00000 

“ *.00000“ * 

— +56722 + 02 -.,-99836-01 

.1650 

-,79867-03 

-.92510+02 

.36110-02 

.17632+03 

.13263-02 

-.23573+01 

,00000 

.00000 

-,74514+02 *,70718-00 

m>53 


■V7925-01ITC2 - 

36 no- 02 

. 17632+03“ 


«•♦ 23S71 + 0 1 

.ooooo 

♦ooooo 

■ -,76508+02 -,T07 12-00 

.1025 

-.80595-03 

-.13629+03 

,33666-02 

.17632+03 

-.11616-02 

-.54983+01 

.00000 

,00000 

*,93113+02 •*,14495+01 

.1925 — •V8058S-03 

■'-T1362B + 03 - 

— 33668—02 . 17632+03“ 

“--.11616.02“ 

-.56982+01 

*00000 

' .ocooo 

-,93113+02 -.16495+01 

.2200 

-.71378-03 

-.17092+03 

,32816-02 

.17632+03 

■»6ol50*02 

97742+01 

,00000 

.ooooo 

,14539+03 -.29323+01 


main shell part no n . 



,0000 

,32816-02 

,17432+03 

.71379.03 

.17091+03 60144-02 

-,97736+01 

,00000 

•ooooo 

,18157+03 

* *70549*00 

i 

.0675 

' .'56500-02 

,16350.03 

' .59Si*-03 “ 

♦ 16659*05 - * 9 1 1 3 1 -+02 

-♦361S9+D1 

♦ooooo 

♦ooooo 

,18389+63 

♦ 29566+01 

J 

.0475 

.36500-02 

.14354+03 

,59516-03 

,16859+03 -, 91131-02 

-,36159+01 

,00000 

•ocooo 

,18389*03 

,29568+01 

J 

«095(r 

+61158-02 — 

“71 1224 + 03 +47634-03— 

—716435 + 03 — --.10201-01- 

-.12344+01 

— ,00000 

#0000 0 — 

-- ”-+18813+03 

— ,60106 + 01- 

4 

.0950 

,61159-02 

.11224+03 

.47634-03 

,16435+03 .,10201*01 

,12342+01 

.ooooo 

•ocooo 

,18813+03 

,60108+01 

1 

+-1426- 

.-45962.02-- 

”+79877*02 ' 

,35715-03— 

--,15528+03- .,98190-02 

,45909+01 

.ooooo 

•ocooo 

,19720+03 

,85877+01* 


.1426 

.45963-02 

.79877+02 

.35715-03 

,15528+03 -.98203*02 

,45985+01 

.00000 

•ocooo 

,19721+03 

,83886+01 


rt?oi- 

-.50373-02— 

-,-44928+02- 

+83705-03— 

—.12967+03 -.,87076.02-- 

— ,56117+01 

• ,00000 

.ocooo-- 

<22260+03 

— ,11251+02- 


.1901 

,50375-02 

,44926+02 

,23706.03 

,12989+03 *,87114-02 

,58112+01 

.00000 

•ooooo 

.,22265*03 

,11254+02 


+2376- 

+54384-02 — 

w*'5602ft*oS" 

+11345.03 — 

-•,30794-00 — -.67042-02— 

--,51432-02 

* *00000 

-*00000“ 

- -.35231 + 03 

-<18534 + 02- 


“u *-J 
QJ -p- 
tr> i 

0 UD 
co 

CO \D 

1 ON 

t^o N> 


/V 
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K»fRr«e-SHEnr- 8 T R i r 83 --iNAcV 5 i^.vr.i;>"*cou) end pressure shell « j»n 7 “ 


orFiEcrioNs 

AND STRESSES FOR W*VE 

NUMBER NX* 

0 

OPERATING PRESSURE OF 

1250 PSI PLUS 

TtHPERATUHE 

LOADING 


X 

W 

upm 

UTHETA 

BPHI 

3PHI IN 

sphi our 

STHFTA IN 

STHETA OUT 

SFITH IN 

SFITH OUT 

SHtU P A K 1 no J 










,0000 

,00000 

,00000 

,00000 

.00000 

,73810+05 

*,65880+05 

-,05614+04 

*, 51471 + 05 

,00000 

,00000 

,2500 

.53505*03 

,34526*03 

,00000 

*.20140*02 

*,10155+05 

,18005+05 

*.70721+04 

,14028+04 

,00000 

■00000 

.2500 

.53502.03 

.34526.03 

.00000 

*,20136*02 

*,10157+05 

,18097+05 

*,70746+04 

,14015+04 

,00000 

,00000 

.5000 

,77170*03 

.63123*03 

,00000 

*, 18778*03 

-.66135+03 

,86010+04 

,00193+04 

,10708+05 

,09000 

,00000 

.5000 

.77167*03 

,6312 ** t -03 

,00000 

..18735*03 

*,66444,02 

,060Gi+0« 

,80152+04 

,10708+05 

,00000 

,00000 

,7500 

,78458*03 

,90583.03 

,00000 

*,82216*04 

, 51686+04 

,27711+04 

.10434+05 

,07151+04 

,00000 

,00000 

' .7500 

.78457*03 

,90583-03 

.00000 

*.62008*04 

,51645+04 

,27732+04 

,10433*05 

,07154+04 

,00000 

,00000 

1.0000 

,79346*03 

,11783.02 

,00000 

,29275*03 

«, 40152+04 

,12855+05 

,78686*04 

,13200+05 

,00000 

,00000 

1.0000 

.79344*03 

,11763.02 

,00000 

,29296-03 

*,40182+04 

, 12858+05 

.78671+04 

... 1*320 0+05 

,00000 

,00000 

1.2500 

.37770.03 

,14601.02 

,00000 

,35540*02 

* , <?O®0 Of 05 

,28820+05 

*,18431+05 

», 35207+04 

,00000 

.00000 

1,2500 

.37770-03 

,14601.02 

,00000 

.35541*02 

*,20883+05 

,28022+05 

-.18431+05 

.,35108+04 

,60000 

,00000 

1.5000 * 

1.56520-03 

,18605.02 

,00000 

*.26041*06 

,12605+06 

~.moi*06 

-,22863,05 

.,06652+05 

,00000 

•OOOOO 


( 


I 


I 


I) 


branch Shell part no 2 

70000" *;18645*02— *756524*03 700000 *769020*06 — *-,12506+05 — *,12099+05 .,64697+05 *,64706+05 ,00005" ',00005' 

• 1023 .,18646*02 *, 39953*03 ,00000 *,56886*06 *,22719+05 22716+05 *,56484+05 •,54080 + 05 ,00000 ,00000 

ritcJj — *' 7 T 8644 <r 92 — •- 7 S 7553 W 03 700000 " * 754000 . 0 # — * 722719 + 03 — *-, 22716+05 • * 7540811+05 ., 54009+05 TOOOOJ— “ 700000 * 

,32«7 ..1B643.02 *,27700*03 ,00000 *,40131*06 *,27029+05 -.27027+05 *,09275+05 .,40270+05 ,00000 ,00000 

73247 — * 710643 * 02 — * 727780*03 700000 * 740135 * 06 — *-, 27429+05 "*, 279 * 7+05 *, 49275+05 », 49279+05 ", 00000 " 00000 ' 

,4870 *,18643*02 *,10823*03 .OOOOO *.04172*06 *. 30040+05 *,30038+05 .,44284*05 .,44247+05 ,00000 ,00000 


7487(3 — *710 6 43 * 02 — * 710023 * 1)3 rOOOOO- * 744183 * 06 — * 730040 + 05 — #-, 30930+05 -* 7 « 6264 + 05 ' *, 46267 + 05 ”-' 700000 lOOOOr 

.6493 ., 18642*02 *, 11562*03 ,00000 *, 40863.06 -, 32835 +OS -, 32835+05 -, 44368+05 ., 44371+05 ,00000 .OOOOO 


i*<}93 — — »# , tr56?-03’ 

,00000 

■*340876*06" »'.3283S+05- 

-*,32835+05 

*,64368+05 

*,44371+05 

• .ooooo — 

■ ,00000' 

.0117 

*.18641*02 

-,54034. 04 

,00000 

*,38668*06 *,34106+05 

*,34105+05 

*,43098+05 

*,43100+05 

,00009 

,00000 

.0117 

-;18641*02- 

" -.30010.84" 

; OOOOO 

">+-.38665*06- •.301O6+OS 

•t r 3MOS + 05 

•.fl309fl+0S 

*,4M00 + 04 

,00006 

•ooooo 

.9740 

*,18641*02 

,76284.10 

,00009 

-.37205*06 *,34998+05 

-.34999+05 

*,42206+05 

*,62208+05 

,00900 ' 

•ooooo 

hajn shell part no 

3 








.0000 

-.56524-03 

.18645.02 

.00000 

-.69820*06 ,12700+06 

*i 1 19^6+06 

*,22851+05 

-.06669+05 

,00000 

,00000 

,1500 — *748103*04 -,-21185*82 .-OOOOO 

'•,-67500-02— -*561032+03" 

— ,65500 + 04 

*» 34382+05 

.,31628+05 

,00900 

.00000 

.1S0O 

-.881 06-04 

,21185.02 

,00000 

*, 47507*02 -.62038+03 

,85601+04 

-.34382+05 

31628+05 

,00000 

,00000 

#3000 

■53506*03- 

• 2323 IwQc* 

,00000 

** 26^6 6*02 ’ »#2l276tU5 


*•10^08+05 

,47307+04 

,00000 

•ooooo 

,3000 

,53506-03 

.23231-82 

,00000 

*,26060*02 *.21276+05 

,20216+05 

*, 1 04CB+O5 

,47306,04 

,00000 

,00000 

.4500- 

— 777081»0r 

,24957*02 700000" — “ 

'-,63415*03 -*,05545+04 ' 

— ,17494 + 05 

,53051+04 

.13420+05 

,00000 — 

'•00000' 

,4500 

,77081*03 

,24057-02 

.00000 

#,65415*03 *,05547*04 

,17494+05 

,53051+04 

,13420+05 

,00000 

,00000 


,26394*02 — 

700000 

,12053*03' ,95466+03" 

<69850+04 

,07084+04 

« 1 1606+ Ob 

,00000 

,00000' 

,6000 

,70672*03 

,26504*02 

,00000 

,12950-03 .95555+03 

,60041+04 

,97008+04 

,11607+05 

,00000 

,00000 


ORIGINAL PAGE IS 
OF POOR QUALITY 




• ,29B68t04 

,95172+64 

,69093+04 

,00000 

,00000 

#29567+04 

,951/2+04 

, B 9093+ 04 

,00000 

.00000 

.22443+04 

,66292+04 

.77936+04 

,OQOO0 

,00000' 

,22439+04 

,66293+04 

,77937+04 

,00000 

•ooooo 

#26331+04 

,91131+04 

,83111+04 

,00000 

.00000™ — ' 

,26329+04 

,91132+04 

,83111+04 

,00000 

,00000 

‘ ,50949+04 

,97034+04 

,10378+05 

,00000 

,00000 ' 

,50945+04 

,97035+04 

,10378+05 

,00000 

,00000 

,12646 + 05 

,75333+04 

,12740+05 

',00000 

“,00000 

,12646+05 

,75335+04 

,12740+05 

,00000 

,00000 

'• ,24249+05 

•,30331+04 

-,’91342+04 

-,00000' 

- iooooo 


,21104+04 -,12212+05 

,20073+04 11136+05 

— 116875+04 -.10131+05 

,16876+04 -.10131+05 

— ,11874+04 -.916B7+04 

,53265+03 <#,82321+04 

— .53266+03 -',82321+04 

*,25763+03 -.73074+04 

-.11693+04 -.63845+04 

,16103+05 

,14802+05 

.13613+05 

,13613+05 
‘ ,12502+05 
,11440+05 

' ,11441+05 
.10411+05 
,93997+04 

• ,00000 
,00000 
.ooooo- 

,00000 

,00000" 

,00000 

,00000 - 
,00000 
,00000 

,00000 

.00000 

• OOOOO"' 

•ooooo 

.00000 

•ooooo 

“ ,00000 
,00000 
•ooooo 

• 

*.11693+04 

-, 63645+04 

,93997+04 

,00000 

,00000 


*,21916+04 

-.54557+04 

,83952+04 

,00000 

.00000 


-*,33162+04- .,45151+04 

’,-73893+04 

900000 - 

--.ooooo 


-.33162+04 -.45151+04 

,73893+04 

,00000 

,00000 


-*,45366+04 

-.35502+04 

,63757+04 

,00000 - 

- ,00000 


-,58479+04 

-,25813+04 

,53493+04 

,00000 

.ooooo 


-.56479+04 

-.25813+04 

,53493+04 

,00000 

.ooooo ~ 


-.72458+04 

-.15615+04 

,43060+04 

,00000 

,00000 


-,87271+04 

55655+03 

,32427+04 

,00000 

.ooooo 


-,16203+05 

,85959+04 

-#03843+04 

,00000 

« OOOOO - ' — 


-, 14964+05 

.52B54+04 

-.57630+04 

,00000 

•ooooo 


-.14984+05 

,52854+04 

-,57630+04 

,00000 

,00000-; 

sg 
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.00000 

7= 

,00000 

BUUNIJAKT ILINg AT EDGE 


2w 


,00000 


',00000 -' 

6« 

,00000 

‘ ’ 8o 

-■ ;ooooo - 

80UNDARY 

condition at branch edge NO 

1 

2* 


.00000 

■39 

tOQOOO 

69 

.00000 

8a 

,00000 


loads FOR PART no 

1 

subcase 

NO 2 








ring Loads at end of this part are q= »,ooooo nphib »,oooqq mphi* -,ooooo n» »,ooooo 

WK3 ». OOQOO UKa *.00000 U|HK*> -,00000 


SURFACE AMO TFHP LOADS ARE p» ,28000+00 PFJ* *,00000 PTHETA* *,00000 TL» ,10000+03 TU* .UOOO+OJ 

LOADS FOR PART mo 2 SUBCASE MO 2 

RTNG-COADS-AT-ENP-OF-THI3"PART'A'RE OS — *700000 NPHI*— -.03000 HPHI»' -,00000 N* *700000- 

WR* -.00000 UK* *.00000 U7HK* *.00000 

SURFACE— I VU—ftHP LOAUS AHE — PN — ”700000 PTl* — -700000 PTHETA+ — *700000 Tl« -"',10000+03— TO* i'JROOOtOl 

— COAOS-FOR-pfRT-NO — 3 — SUBCASErNO — 2 

RING LOA 08 AT END OF THT3 PART ARE Os »,00000 NPHI* -*,00000 HPHIB *,00000 N* *,00000 

W«* — -TOOOOO — — UK» — *700000 UfHK* — *700000 

SURFACE and TEMP LOADS ARE P» .28QOO+QO P F l* *, 00000 PTHETA* *,00000 TL» ,10000+03 TUP ,10000+03 

LOADS FOR PART NQ 0 SUBCASE HO 2 ’ - 

RING LOADS AT END OF THIS PART ARE Q« *,00000 NPHI* *,00000 HPHl* *,00000 No *.00000 

WK* *,00000 UK* -.00000 UlHK* «, 00000 

SURFACE AND TEHP LOADS ARE P* .2*000+0 4 PPl« -,00000 PTHETA* -,00000 TL“ , i«000+03 TU* ,18000+03 

LOADS FOR PART NO S SUBCASE NO 2 

RlNO-tOAOS” AT-END-OF-THIS‘T*RT-*RE os ->fl00«O NPHI* — *,00000 MPHtr” + .00000 N*” *700000 — — 

«K» *.00000 UK* -.00030 UTHK* *.00000 

SU RFACC-A WtrTFM P-fcO* DS - ARE — P* >26000+04 — PPl*— *780000— — PTHETA* — *>00000 TL» >10000+03 — Tt)«- >10000*03 


-o "-J 
0> 47 
la i 
(0 U> 
CO 

CCMjj 

I ctn 

N> I 

cr> k> 


LOADS' FOR-pART-NO— * — SUBCASE' NO ”2 

RING LOADS AT END OF THIS PART ARE 0« *,00000 NPHI* *,00000 MPHIb *,00000 N= *,00000 

— **X* — *700000 — UK* — *700000 UTHK® — *70000 0 — ■■ — — 

SURFACE ANQ TEMP LOADS ARF Pa ,28000+00 PPl* *,00000 PTHETA* -.00000 TL° ,10000+03 TU* .1ROOO+OJ 


1 1 


LOADS FOR PART NO 7 SUBCASE NO 2 



PTNR LOADS AT £N0 OF THTS p 4RT ARF G» *,00000 NPHJ= -,00000 HPHI= -,00000 N= *,00000 
wk= -.00000 UK= -.00000 UTHKa *,00000 

surface and temp loads ark p= ,20000+00 pfi= *«ooqqq ptheta= «, 00000 Tin ,10000+03 tu» »i40oo+03 


LOADS FOR PART NO 0 SUBCASE NO 2 


RlNG”CDADS~'AT~END''OF”THIS pART'ARE”” 0- "'-,00000 


NPHI= -.00000 


HPHI= *,00000' 


, 00000 ' 


c 

> 


Si 

£s 

o ^ 


■pTHET*=“'iOOOOnr 


"SUR FACE - IWITTEHPTOA D3'~ARF P= ."2B 000* Ofl PFI* ~ S". 00000” 

code numbers of Variable loads over this part, given by fgens below, .are_ _4__ 5 

TI LINEAR FUNCTION GENERATOR N0» 3 FROM 2 POINTS 

■‘V COORDINATES ?! 000+03 78400+02 ~ T 

X COORDINATES .0000 .7070*00 


Tl= -;i4C0O+03' 'Tils ■•~78«000+02" 


TO LINEAR FUNCTtON GENERATOR NO, 4 FROM 2 POINTS 
”V~ COORDINATES — 


X COORDINATES 


TTRUO-m ;B400*'CT2” 

,0000 ,7070-00 


LOADS FOR PART NO 9 SUBCASE NO 2 


■ 




Q 


RING LOADS at END OF THIS PARt ARE 03 *,oooon 
w«n *,00000 UN3 *,00000 UTHKS 


NPHI= *,00000 

*.00000 


MPHI3 *,00000 


N= *,00000 


SURFACE' AND TEMP LOADS ARE P« ,28000+04 PFja *,00000 PTHETA* *,00000 Tl» 

CODE-Nt(MBER3-OF-VARI*BtE"L-nAOS-OVER-TttI8-PARTf-GIVEN-BV-FGEN3-BELOW+-'ARE 4 

TL LINEAR FUNCTION GENERATOR NQ. 5 FROM 2 POINTS 


,84000+02 TU= *,34300+03 


V COORDINATES 

t-coordi na tcs 


,8400+02 -.3430+03 


TtJ 


LINEAR FUNCTION GENERATOR no, b FROM 2 POINTS 


Vi 


COORDINATES 

'f M 

X-C00PDIMATE3- 


.6400+02 *,3430+03 

-,-ROOO TS075+01- 


-u ^ 
Q) Jr 
CD i 

® « 
COU) 

I ON 
M | 
N3 


C0AD3 'FOR-pART -N0~1O — 8UBCASE~N0---2 

RING LOAD3 AT END OF THIS PART ARE Q= *,00000 NPHI= *,00000 
WK= — -rOOOOO UK^~ -VOODOO UTHK3-— -iOOOOQ 


MPHI= *,00000 


SURFACE AND TEMP LOADS ARE Pa 


,00000 


PFI* *,00000 


PTHETAe *,00000 


Nc *,00000 


T|.= *,34300 + 03 TU= *,34300+03 


• J . 

P 


LOADS FDR PART NO 11 SUBCASE NO 2 




ring loads *t l'no of thts part are o= -.oooon nphj= -.ooooo hphi= -,00000 no -,00000 
WK3 -.00000 UK= -.00000 UTHKo -.00000 

SURFACE AND TEMP LOADS ARE Pa ,28000+0« PFjs -.00000 PTHETA= -.00000 TL= -.30300+03 Ttl= -.30300+03 


LOADS FOR PART NO 12 SUBCASE NO 2 

' RTNG' LOADS AT "END' OF-THIS PART 'ARE 0= OOOOO " NPHJa -.00000 MPHI=r _ " OOOOO " N= -.00000 - -- 

WK» -.00000 UN= -.00000 UTHK» -.00000 

'SURF AtE“IND t FMP~ t."0 AUS” AR E Pa ?28000 + 04'“ PFIa ' -iOOOOO PTHETA*"“-;OOOQO TL'e" *;34300+03 ' TU= ' *,34300+03' 

LOADS-TnR-pAR T -N0"t3~ SUBCASE NO— 2 “ '“ - 

RING LOADS AT END OF THIS PART ARE Q= -.OOOOO NPHI* -.00000 HPHI« -.OOOOO N» -.00000 

WKa — +VOOOOO U*= “--.'OOOOO HTHKa ""-,00000 

SURFACE AND TEMP LOADS ARE Po .2B000+04 pFl» -.OOOOO PTHETAc -.OOOOO TL» -.34300+03 TU» -.34300+03 


Q^U— 

o, ^ 




D 1 

O 1 





TJ ^ 
0) 

tQ I 

re s 

00 v£) 

1 ON 
K> | 

VO N> 


swetr STRESS AN*lY9"T3 # .. # , # *;C0L~D '£#6 PRESSURE "ShECL “ U J An 7d 


OE7LECTIQN3 

and stress 

RESULTANTS 

FOR NAVE NUMBER NX* 0 

burst pressure up saoo 

RSI PLU8 TEMPERATURE 

loading 


X 

H 

a 

UP HI 

NPHI 

BpHI 

MPH1 

UTHETA 

N 

ntheta 

MTHETA 

n»l- oHc LL PAHI NO 

.0000 ,00000 

,2500 ,65251.03 

1 

,12990+00 

.48661+02 

,000(0 

.37607.03 

,60032+03 

,80032+03 

<00090 

*«24566<I)2 

-.11496+03 

.23209+02 

,00000 

.00000 

.00000 

.00000 

.,26136+04 

,02469+03 

-,30494+02 

,69706+01 

.2500 

,5000 

.65206-03 

,90096-03 

,46605+02 

.,79267+02 

.37606-03 

,67963.03 

,60032+03 

,60032+03 

.,20561.02 

.,22550.03 

.23252+02 

,77150+01 

.00000 

.00000 

,00000 

,00000 

,42449+03 

,17679+04 

,69756+01 

,23145+01 

,5000 

.7500 

,90093-03 

.95370.03 

-.79226+02 
, 51540+01 

,67963-03 

,96969.03 

,80032+03 

,60032+03 

.,22095-03 

.,76696.00 

.77268+01 

-.18575+01 

,00000 

.00000 

,00000 

.00000 

,17677+00 

,16271+00 

«2M8C*01 

55726*09 

,7500 

1,0000 

,95369.03 

.96160.03 

,51752+01 

•12061+03 

,96969.03 

.12579.02 

,60032+03 

.60032+03 

-,76705-04 

.32599.03 

.,16541+01 

,13224+02 

.00000 

■00000 

•00000 

.00000 

,18271+04 

,18650+04 

55622.00 

,39673+01 

1.0000 

1,2500 

,96182.03 

.S0156.03 

,12084+03 

-,79504+02 

,12579.02 

,15663-02 

.80032+03 

,80032+03 

,32629-03 

,39336.02 

.13230+02 

,37135+02 

■QOOOO 

,00000 

.00000 

fOOOOO 

,18649+04 

.,27816+03 

,39691+01 

,11141+02 

1,2500 
1.5000 • 

.50155.03 

..50214.03 

-.79461+02 

-.20759+04 

,15663-02 

.19905.02 

.60032+03 

,60032+03 

.39336.02 

.,69925.06 

,37140+02 

.,18379+03 

.QOOOO 

.00000 

.00000 

.00000 

..27821+03 

.,51379+00 

’ ,11142+02 
*,55136+02 


5 

i 

1 

! 


BRANCH SHELL PART NO 2 

iOOOO .719405.02— .^78237504 — *-,542t6«0J— ' .741322+04— .147748.0* ;70343.0I~ ',00000 iOOOOO *,19173+05— .,-92*62.01- 

.1623 -.19403.02 .,01035.09 ..379J9.03 <..70917404 .,79620.0* ,30930.01 ,00000 ,00000 .,16233+05 .,*0783.01 


.3207 .,19902.02 .,50030.09 .,26606.03 


"*7?0*t7*01r 
.,65909+ 00 


"•779702+06 

.,66805.06 


738360.01 iOOOOO 

.22089.01 ,00000 


700 0 00 «7l 6233+ OS— *760902*07 

,00000 .,10734+05 .,00625*01 


t 32°7 — "719902-02 — -7*8665*00 — ^366*6-03 — -+ 65909+00 — .,*6850.0* ,22067-01 iOOOOO iOOOOO *•,10730+05 — .,-44632-01 

,067q .,19901-02 -,56179-00 .,18050.03 .,90575+00 .,61670.06 ,12666.01 ,00000 ,00000 .,!J666+05 .,35225*01 


T*6Tt! »7t44frt»02 — -TSSt 47*64 — -7t*094w03 — *794573+04--.i*l677.06 +12669.01 iOOOOO iOOOOO 136*8+05 — -735229-01 

,6093 ., 19900.02 ., 33093.00 ., 11090.03 -. 10003+05 .. 57250*06 , 67379.02 ,00000 ,00000 ., 13322+05 29306-01 


-y6«95 — -719900—02 — *i2H666»04 — -rtt090-03 — -+10003+05 — -.57250.06 ,67006-02 - ,00000 ,00000 * " — .,13322+05- .,29305*01 

.6117 ..19699.02 -,202li.O4 -.31629.00 .,10369905 .,50150.06 ,27671*02 ,00000 ,00000 .,12957+05 -, 25336-01 


,97«0 ..19696.02 .,16763-00 ,11710*10 .,10625905 .,52097.06 ., 


27767-02 ,00000 

15630.00 ,00000 


700000- 

,00000 


—.",12957+05 -.,*25329-01 
.,12700+05 .,22501*91 


r 


MAIN SHEU PART NO 3 


.0000 

., 54218.03 . 20 T 62+00 

. 19905.02 

, 60032+03 ., 97748.06 

., 18367+03 

,00000 

,00000 

., 51381+04 

., 551 * 2+02 




““”f 66 675+0 i ' 

,00000 

iOoooo 

., 24722+04 

— , 20 * 03 + 01 - 

.1500 

, 30351.04 

, 56965+03 

, 22635-02 

, 80032+03 -, 52594-02 

, 66691+01 

.00000 

.00000 

., 24722+04 

, 20607+01 

, 3000 - 

— i 67966 ^S- 

->*i 46353 + 02 ~ 

-v 248 16.02 , 80032+03 -., 29838-08 

-—. 37769+02 - 

,00000 

,00000 

, 53351+03 

— . 11331+02 

.3000 

, 67586.03 

- 646342+02 

, 248 | 6-02 

, 80032+03 *, 29838.02 

, 37768+02 

.00000 

,00000 

, 53342+03 

, 11331+02 

“-tWOO i* 3634 - 63 - 

-wy 13496 r*t )3 5266 *B*»a 2 * 60032 + 03 — *-f?t 8 « 4 w 03 - 

— . 20275+02 

,00000 

- — iOOOOO 

- “,17463 + 04 

— ,*0825 + 01 - 

.4500 

, 93633.03 

-. 13495+03 

. 26648-02 

, 80032+03 -, 71654-03 

, 20276+02 

,00000 

,00000 

, 17462+04 

, 60629+01 

i* 00 o— 

' — — vvT 050 A +02 — 

- 28360 . 02 - 

— » 60032+03 — , 15217.03 • 

, 04944+01 

,00000 

•00000 

, 16744+04 

---, 13463 + 0 1 - 

,6000 

, 96387.03 

-. 70520+02 

, 28360-02 

, 60032+03 , 15212-03 

. 44930+01 

•00000 

,00000 

, 16745+04 

, 13479+01 



7500 rorz*?03 — ii7?1^05ta2' 



> 

TO 

m 

</> 

s 

30 

n 

i 


□ 


730IZ1.Q2 *00032+03' ,20367.03 *,18983+01 .00000 


.00000 


,17226+04 ”.{56950-00' 


.7500 

,93126.03 

*,21512+02 

,30121.02 

,80032+03 ,20368.03 .,18975+01 

,00000 

,00000 

,17226+04 .,56924-00 

.9000— 

— 91595-03 — *556551 + 01— 

—731884-02" 

,‘80032+03 -.,21570-09 -,36981 + 01 

.00000 

,00400 

,16513 + 04 -,11099+Or 

,900g 

,91595.03 

.,56617+01 

,31864.02 

,80032+03 .,21589.04 «, 36988+01 

.00000 

,00000 

,16513+04 11096+01 

170 50 o 

— {90 082703” 

— 715069+02— 

733644.02" 

5 Boo 32+ 03’""* ,‘3 0683.03*” .,33708*01 

,00000 

,00000 

— ,17671+04 ”«7l0I12+0r 

1,0500 

,94082.03 

.15066+02 

,33644.02 

,80032*03 *,30683.03 .,33711+01 

,00000 

,00000 

,17671+04 .,10113*01 

r,2ooo 

,55709*02 

,35369.02" 

,80032+03“ 7,37011*03' ' 535276+01 

•00000 

,00000 

,20330*04 ” ,10583*01" 

1,2000 

,99792.03 

,88704+02 

,35369.02 

,60032+03 " .,37012.03 ,35271+01 

.00000 

,00000 

,20330*04 ,10581*01 

173503 599991*03 2210177113 {T7062«i0r 

— 780032*0} 762751.0}”” ,26143+02 

.00000 

' ,00000 

— ,20423*04 —,"78428*01” 



1.3500 ,99091*03 .21409+03 .37062.02 ,80032+03 ,62750.03 ,26142+02 .00000 

T73W1J 269203*03 218932+83 238831.02 580032+03 539261-02 - -”,60970+02 ,00000 


,00000 ,20423+04 ,78427+01 

,00000 ",60873+03 — 518291 + 02 


' HATH BH E Cn + A RI M O 4 

,0000 >,38851>02 .,80032+03 ,69212.03 .18934+03 ,39253.02 ,60962+02 .00000 

,0437 .,40553.02 .,86180+03 .73786.03 .26396+03 ,38741.02 ,53697+02 ,00000 

208T1 — .742234.82 — .{92339+0T3 — "778404.03 232433*03 53823S.02 ,39881 + 02 ,00000 


,00000 ,12869+04 ,47522+03 
,00000 ,12123+04 ,43530+03 
700000 " "”,11519+04 539805 + 03 


.0871 -.42234.02 -.92339+03 ,78404-03 .32433+03 ,38235-02 ,39881+02 .OoOOO 

Tt'31'0 — '*743892.02 — *798465*03 783056*03 737386+03 537690-02 — 720SS2+02 , 00000 

,1747 .,45525.02 .,10463+04 ,87736.03 ,41501+03 ,37071.02 -,35417+01 .00000 


,00000 ,11519+04 ,39*45+03 

”,00000 511024 + 04 ,36361 + 03' 

,00000 ,10612+04 ,33006+01 


% 




y ^ 

Qj jr- 
ui i 
* 

00 V.D 
I ON 


r 

O ro 


71747 

”.‘,“05525.02 — -510463+04 

"{87736.03 — 

,41301+03" 

— ,37071*02 

.,35415+01 

.00090 

•ooooo 

• {10612+04 

.33006+03 

.2193 

.,47126*02 

.,11077+04 

,92441*03 

,44956+03 

,36345.02 

.,31854+02 

,00000 

• ooooo 

,10267+04 

,29723+03 

.2620 

.,48697.02 

.,11690+04 

,97166.03 

.47885+03 

,35486.02 

.,63978+02 

,00000 

•ooooo 

,99739+03 

,26474+03 

.2620 

.,46697.02 

*,11690+04 

,971*6.03 

,47885+03 

,35486*02 

.,63978+02 

,00000 

,00000 

,99739+03 

,26474+0? 

.3057 

.,50225.02 

*,12304+04 

, 1 0141*02 

,50389+03 

, ,34470*02 

.,99602+02 

,00000 

•ooooo 

,47235+03 

,23226+03 











.349J 

—.31704.02 

*.12917+04 

,10666*02 

,52546+03 

,33274.02 

*•13849+03 

,00000 

,00000 

,95076+03 

.19956+03 





.ooooo ■ ■ 

tOOQOO ~ 


« \ i646*0$ 

.4167 

• # 3ilfl55»02 

.,14143+04 

,11621*02 

,56057+03 

,30267*02 

.,22534+03 

,00000 

•ooooo 

,91567+03 

•13280+03 

5-4367” 

”-rrS4485.02 — ^14143*04 

"711621.02 

-i560S7+03- 

— -,-30267*02- 

".,22534 + 03 - 

•ooooo 

{OOOOO - 

,91567*03' 

" ,13280+03 

.4003 

.,55768-02 

-,14736+04 

,12101.02 

{57095+03 

,24420-02 

-,27304+03 

.noooo 

,00000 

,90129+03 

,90482+02 

,5240 

-.36964.02 

.,15368+04 

,12580.02 

,58765+03 

,26321*02 

-.32346+03 

,00000 ' 

,00000 

,88859+03 

,63399+02 

haim Shell hast 

S 







• 


rOODO” 

— {-12580-02 i38T6?+-tlJ— 

-{56964*02 

-715368+04- 

,26321-02” 

".,32346+03 

,00000 

-.ooooo — 

,93591+03- 

'” *797038+02 

,1000 

.10648.02 

,33956+0} 

,58266*02 

,15368+04 

,12680*02 

*,27631+03 

•ooooo 

,00000 

.,11086*03 

*,62892+02 

T+OOO 

— it0*46.02 ,-33956+03 

-,-58268.02 715368 + 04" 

712680*02— -.27631+03 

.00000 

- ,00000 - ■ 

., t 1086+03 

"*,82692+02 

,2000 

,,99931-03 

,28360+02 

,39607.02 

,15368+04 

,56912*04 

.,25764+03 

.ooooo 

,00040 

.,46596+03 

*,77292+02 

,2000- 

— ;99931»03“ 

*28328+02 

-,59607.02— 

-715366+04- 

— ,56983.04- 

.,25764+03 

•ooooo 

,00006 

.,46593*03 

-*, 77293+02 

,3000 

.10530-02 

..28573+03 

,60946.02 

•15366+04 

.,11412.02 

-.27073+03 

,00000 

,00006 

.,17494*03 

.,81220+02 

73000” 

,10530*02 — -t283T6"+tj3 760948-02 

T13368+04 — .711411*02 *727073+03 - 

.00000 - 

-,00006 — 

— .{17495+03- 

-w, "81220+02 

.4000 

.12319.02 

.,54308+03 

,62257*03 

•15366+04 

.,24660*02 

*, 31291+03 

•ooooo 

,00000 

,79409+03 

.,93873+02 

main shell part mo 

6 









,0040 

.62257.02 

,15368+04 .,12319.02 

.54311+03 

..24680.02 

*.31291+03 

.ooooo 

,00600 

,66242+03 

,56561+02 


i 




S,'29S59 + 02‘ 

-,18006+03 

,00000 

,00000 

' ,67773+03 

14794 + 03' 

-,29559+02 

+,18006t03 

.ooooo 

,00000 

,67772+03 

,14794+03 

-,32735+02 

", 67697+02 

,00000 

•ooooo 

,69977+03 

--,23412+03' 

-.32735-02 

+.67697+02 

,00000 

,00000 

,69977+03 

.,23412+03 

-«;30374+02- 

,21281+02 

.00000 

.ooooo • 

- -,-73319 + 03 

131797+03- 


.,34574.02 ,21261+02 ,00000 ,00000 ,73321+03 ,31797+03 

.^34765.02 ,32516+02 ,00000 ,00000 73981 + 03 ,33089+03^ 

-.34765+02 ,32518+02 .00000 ,00000 ,73981+03 ,33089+03 

•,30936*02 ,03053+02 ,00000 .00000 ,70693+03 ,30391+03 

-,34936+02 ,43053+02 ,00000 ,00000 ,74692+03 ,34391+03 

«, 35091.02 ,528 53+02 .,00000 ,00000 ,7 5461+03 ,35706+03 

35091+02 ,52653+02 ,00000 ,00000 ,75461+03 ,35706+03 

-^35231-02^ _ ,61878+02 ,00000 .00000 ,76292+03 ,37036+03 

-.35231+02 ,61578+02 ,00000 ,00000 ,76292+03 ,37038+03 

-, 35356-02 .70084 + 02 .00000 _,00000__ ^77194+03 ,36 392 + 0 3 

>,35356+82 ,70084+02 .00000 ,00000 ,77194+03 ,38392+03 

-,35475+02 ,77420+02 ,00000 ,00000 __«76174+03 ,3$77 3»03 

-.35475-82 .flUSO+OZ ,00004 ,00004 ,78174+01 ,39773+03 

+, 35566+02 ,63829+02 ,00000 ,04000 ,79242+03 ,41164+03 


'-,35566-02 ,63629+02- ,00000 -.00000 “V53966 + 03 ,28615+02 

.,26709,42 ,67972+02 ,00000 .00000 ,14748+04 ,22547+02 

16201+02 ,50649+02 ,00000 ,00000 .2Q721+04 ,16395+02 

>,18200+02 ,50652+02 ,00000 ,00000 ,2q724+04 ,16396+02 

-,10606-02 ,34447+02 ,00000 ,80000 ,23868+04 ,10897+02 

■*,43751-03 ,20844+02 ,00000 ,00000 ,24813 + 04 •— ,64364+01 

-. 43772+03 , 20841+02 ,00000 .00000 , 30811+04 , 64355+01 
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STATION 

~XCG 

MASS 


IP 

ID 

FI 1H F12S 
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S.OOOOE-Ol 

2.0207E-04 

0.0 


0.0 

0.0 0.0 

2 

l.sooot 00 

4.876hE-04 

0.0 


0,0 

-2,18lSE-0b "4.4236E70& 
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a.sooot oo 

4«87bbE“04 

0,0 


0.0 

-3.2288£-0b -3.2016E-06 
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3.5000E 00 

4.87b6E-0« 

0,0 


0,0 
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5 

4.5000E 00 
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0.0 

-3.2288E-06 -3.H016E-06 

7 

b , 3 1 25E 00 

1.S239E-04 

0,0 


0,0 

-2.9181E-08 »2,ll3bE-0f> 

8 

7.3125E 00 

S.298RE-04 

0.0 
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OS 
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0.0 
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0,0 
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0.0 
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12 
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97 

0.0 
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o;o .. 

0.0 „ . 

1.009 







station 

ABSY 

PHASE 

THETA 
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IMZK 

Z1 



. 1 

S.8B55E-0b 

l.aoooE 02 

9.81S9E-07 

1.476SE-03 

0,0 

o.o 

0.0 


0.0 

0 • 0 



2 

S.0053E-06 

l.SOOOE 02 

9.8620E-07 

1.4460E-03 

1.3291E-03 

0,0 

0.0 


0,0 

0.0 



3 

7.0195E-08 

1.8000E 02 

9.9934E-07 

5,0166E-03 

2.7771E-03 

0.0 

0.0 


0,0 

o.o 



0 

6.02756-06 

l.SOOOE 02 

1 .0332E-06 

U.9969E-03 

7,79566-03 

0.0 . 

n.o 


n.o 

0.0 



5 

il.965UE-06 

l.aoooE o2 

1.0991E-06 

B.S74BE-03 

1.27936-02 

0.0 

n.o 


0,0 

o.o 



b 

3,B7SlE-Ob 

l.aoooE 02 

1.H085E-06 

B.5609E-03 

2, 1367E-02 

0.0 

9,0 


9,0 

0.0 



7 

2,871 OE-06 1.80DOE 02 

1.3377ET06 

B,5577E“0J 

2.B323E-02 

0,0 

0,0 


9,0 

0.0 



0 

1.5285E-06 

l.AUOUE 02 

1.3S63E-06 

3.5517E-03 

3.68B1E-02 

0.0 

0,0 


0.0 

0.0 



9 

U.1563E-06 

0.0 

t .3837E-06 

B.6090E-01 

3.8157E-01 

2.1400E 07 

2,14006 

07 

0,0 

2.4200E 

05 


10 

3.30A8E-08 

0.0 

8.9085E-07 

B.8067E-01 

1.2921E O0 

0.0 

0.0 


0,0 

0.0 . 



11 

3.80346-06 

0.0 

1.5653E-06 

2.4431E 00 

3.0539E 00 

0.0 

o.n 


0.0 

0.0 



12 

1.1416E-07 

0.0 

2* 1 0d0E*06 

1.0914E-11 

2,45146-13 

2,14006 07 

2.1409E 

07 

0.0 

0.0 



searching completed from ». smell to e.sa70t 01 kaivsec' 




> 

z 

c: 


c 

o2 


oi 


Q.% 


n 


V.M, 


CYRGGENlC ENGINE - COLO END SHELL DYNAMIC RESPONSE AT 400 RPM 
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r . ^ 
V 


VlB*Rf>M< 


VIBXCPS< 


vibxh*d/s< 
43. 9B 


SY8RPM 

C. 


AXIAL P 

.0 


SHAFT/WHIRL RATIO 


V18XRPM< 

VIBXCPS< VIBXRAO/S< 3YSRPH AXIAL P 3HAFT/"HIRL 

RATIU 





400,0 

6, 

67 

41 

L .89 

0,0 0,0 

1,000 






STATION 

ABSY 

PHASE 


THETA 

SHEAR MOMENT 

ZX 

REZK 


1MZK 

Z1 


1 

2.1081E-06 

l.BOOOE 

02 

2.3235E-07 

3.S3BOE-04 0.0 

0.0 

• 0.0 


0.0 

0,0 


2 

J.S997E-08 

1,BOOOE_ 02. 

.2.J345E-07 

_3»5218E«04 _3,1B42E«04 

.0.0 - . . 

0 . 0 


0.0 

0.0 


j 

1.6B64E-06 

l.BOOOE 

02 

2.I661E-07 

I.206OE-03 ,6.70»OE-04 

0.0 

0.0 


0,0 

0.0 


4 

1.4S15E-06 

l.BOOOE 

02 

2.4077E-07 

1.20S2E-03 1.B770E-OJ 

0.0 

0.0 


0.0 

0,0 


S 

< . lB(I 6 E -06 1,0. CODE 02 2j_6065E-q 7 2 , 059B£r.03._ 3.0822E-03 

0.<L - 

. o.o . ... 


0.0 

0,0 


b 

9,207BE*\07 

. l.BOOOE 

02 

2.B698E-07 

2.0S90E-03 S.1420E-03 

0.0 

0.0 


0,0 

0.0 


7 

6.6275E-07 

l.BOOOE 

02 

3.1608E-07 

2,0SeBE-03 6.B109E-03 

0.0 

0,0 


0.0 

0.0 


6 

J„6J53E-07 

l.BOOOE 

02 

3..2^.SSp-{L7 

-£.0565E“J3 8.B7JBE-03 


0,0 


0.0 

0.0 


9 

9.B919E-09 

0.0 


3.2914E-07 

2.0963E-01 9.0893E-02 

2.1400E 07 

2.140OE 

07 

0,0 

2.4200E 

08 

10 

7.B626E-07 

0.0 


2.H96E-07 

2.0962E-01 3.0740E-01 

0.0 

0.0 


0.0 

0.0 


! 1 

9.Q496E-Q7 

0.0 


3.77I9E-07 

5.B132E-0J 7.2664E-01 0,0 .. . 

0.0 


0.0 

0.0 


12 

2.7164E-0B 

0.0 


S.0lSbE-07 

1.2506E-12 2.4B69E-14 

2.1400E 07 

2.1400E 

07 

0.0 

0.0 


VIBXRFH< 

YIBXCP 

s< vn 

1XRAC 

l/SC. SY.SFPM -AXIAL P SHAFT/MHIRL 

RATIO - 





410.0 

o, 

83 

42,»0 

0,0 0,0 

1,000 






STATION 

AB3r 

PHASE 


THETA 

SHEAR MOMENT 

ZK 

r EZF 


IMZK . 

Z1 


1 

2.2149E-06 

l.BOOOE 

02 

2.0013E.07 

3,7167E«04 0,0 

0.0 

0.0 


0.0 

0,0 


2 

l ,9960E*0<> 

l.BOOoE 

02 

2.4529E-07 

3,6986E"04 3.3451E-04 

0.0 

0.0 


0,0 

0,0 


3 

1 .7506E-06 

L* 6.0-0 0 E- 


E.0861E.07 1.267SE-03 7.04J9E-04 

.QtO „ „ .. 

0,0 


0.0 

0*0 


A 

J.S040E-06 

l.BOOOE 

02 

2.5718E-07 

1.2659E-03 1.9717E-03 

0.0 

0.0 


0.0 

0.0 


5 

1.2446E-06 

l.BOOOE 

02 

2.7386E-07 

2.1638E-03 3.2376E-03 

0.0 

0.0 


.0,0 

0.0 


6 

9.67flOE»OT 

1 .BoqpE 

02 

1.0152E-07 2. 1629E-03. 5..4013E-03 0.0... 

- 0.0 


0.0 

0.0 


7 

7.1T32E-07 

l.BOOOE 

02 

I.54I9E-07 

2.1627E-01 7.1587E-03 

0.0 

0.0 


0,0 

0.0 


e 

J.B194E-07 

l.BOOOE 

02 

3.3BBBE-07 

2.1623E-03 9.3214E-03 

0.0 

0.0 


0,0 

0.0 


9 

1 .0395E-6B 

0.0 


3 . 458 IE-07 

2.2024E-01 9.S493E-02 

2.IU00E 07 

a,i“ooE 

07 

0*0 

2.4200E 

05 

10 

8.2B09E-07 

0.0 


2.2269E-07 

2.2024E-01 3.2296E-01 

0.0 

0.0 


0,0 

0*0 


11 

9.S078E-07 

0,0 


1.9629E-07 

6.1074E-01 7.6343E-01 

0.0 

0,0 


0,0 

0.0 


12 

3.SS39E-08 

0.0 - 


S.269BE.07 

2. 0Q66E.lt 4.9738E-13 

2.1600E 07 

.2.1400E 

07 

0.0 

0.0 



station 

ABSY 

PHASE 


THETA 

shear 

MOMENT 

ZK 


NEZK 


1MZK 

Z1 

1 

2.3244E-06 l.BOOOE 02 

2,5fc20E»07 3.B99BE-04 

0.0 

JJ.O. _ 


0.0 


• 0.0 

o.o 

2 

2.0946E-06 

1.900OE 

02 

2.S742E-07 

3.8601E-04 

3.5099E-04 

0.0 


0,0 


0.0 

0,0 

3 

1.B373E-06 

l.BOOOE 

02 

2.6o91E'07 

1.3296E-03 

7.3899E-04 

0.0 


0,0 


0.0 

0.0 

A 

I.S764E-06 

_;.,6C0_0E. 

l.BOOOE 

02 

2.699OF-07 

1.3281E-03. 

2.0686E-03 

O.o - . 

* 

0,0 


0.0 

0.0 

5 

1.3061E-06 

02 

2 , 974UE“07 

2.2703E-03 

3.3967E-03 

0.0 


0.0 


0.0 

0,0 

6 

1 , 0 152E*Q6 

l.BOOOE 

02 

3.1642E-07 

2.2693E-03 

S.667QE-03 

0.0 


0.0 


0.0 

0.0 

7 

7.5274E-07 

l.BOOOE 

02 

3.5069E-07 2,2691E-03 

7,5106E-03 

0,0 -- 


0,0 


0.0 

0.0 

e 

a t ooeoE*07 

l.BOOOE 

02 

3.5562E-07 

2.2687E-03 

9.7799E-03 

0.0 


0.0 


0,0 

O.cr 

9 

1 4 

0,0 


3.528BE-07 

2,311 IE— 0 1 

1,002 1 E-0 1 

2.1400E 

07 

2.140OE 

07 

OtO 

2.4200E 05 

10 

8.66B8E-07 

0.0 


2.I368E-07 2,31 t lErOt 

3.3B91E-01 

9.0 - 


0,0 


o.o 

0.0 

11 

9.9772E-07 

0.0 


4.1S6SE-07 

6.4090E-01 

s.oi ise»oi 

0.0 


0,0 


0,0 

o.o 

12 

2,9948E«0B 

0.0 


S.5297E-07 

9.0949E-12 

1.B474E-13 

2.1400E 

07 

2.1400E 

07 

0,0 

0.0 


searching completed from djiaaeE oi to R,js«et oi hacvsec 



V.M, CYRCGfcMC F.N&INE - COLO t^O SHELL frequency 

HIKE HORIMOTO JAN 7 « 



STATION 

1 

3 

a 

b 

7 


XCG 

6.QOOOE-OI 

l.SOOOE CO 

2 , 5 0 0 0 fc 00 
3 • bO 00E CO 

4.500CE 00- 

5.S000E 00 
6,3l2b£ CO 

7, S12S>£. -00.- 

S.ObRBE CO 
1.0362E 01 
4 .2362E..0 1_ 

1 .SS 1 ZE 01 


mass : 

2.0207E«04 0.0 

4 . B 7b6E«04 . -U.O.. 
A.876ht-l)4 0,0 

a,B 7 obe-ii 4 0.0 
_a.B7bbfc.0tt — 0.0 . 
a.87bbE-0tt 0.0 

i.5239E*04 0.0- 

_5.298BE.oa — O.o— 
7.9U6ufc.o5 0.0 

9 • 2728fc*04 0,0 

-2.2b39E-.03 — 0,0— 
7,lb58E-oa 0.0 


FltR FUR _ F21R F22R 

0.0 0,0 ' 0.0 0.0 

— -2.i8lSE-0b--4.a236E^at_«3.1L62Er0A a.3Z7LBE=4A_ 

-3.228BE-0b -3,2Ol6E-0b -3.2Q16E-06 8.4033E-06 

-3.2288E»0b -3.20lbt*0b -J.20 1 bE-06 6.4033E-08 

— fl3,228aE»Ob.-»3.20i6E«04_».3.2016EaOii_4.a033E“06_ 
"3.2288E-06 -3.201AE-06 -3.2016E-08 6,4033fc-06 

-2.91B1E-0& -2.1136E-06 -2.1136E-06 5.2027E-06 

-«3,9232E>O7-«2.8a8BE»07--2.aaa8E--OX-_5.69.7bE! 1 0J_ 
-4.1595E-07 -3.7675E-07 «3.7675fc-07 6.5522E-07 

-2.7a51E-07 -l,02euE-06 .1.028UE-06 l,O825E-0fe 

— b2.J.a69E"Q7— «»1 .4-39 5E^0b.-a_4,.l-ijbE “0-6 l.,.4A9SEi--0i>- 

-4.3152E-07 -2.1394E-07 -9.8353E-08 2.4984E-07 










£ ° 
p 

3 z 
> -e 


V.M. CYROGEh.C ENGINE - COLO END SHELL FREQUENCY 

KIKE MORIMOTO JAN 74 


VIBXRPM< 

VIBXCPSO VmRA0/S< 3YSRPM AXIAL P 

SHAFT/WHIRL 

RATIO 




67137,5 

1116. 

96 

.7030,63 

0,0 ■ 

0,0 

1,000 

1 




STATION 

ABSY 

PHASE 


THETA 

PHASE 

SHEAR 

PHASE 

HDKENT 

PHA3E 


* ' 

1 

2.7932E 00 

1.8000E 

02 ■ 

1.S017E 00 

l.BOOOE 02 

2.7889E 04 l.BOOOE 02 

0.0 

0,0 



a 

1 . 1 1 QBE 00 

l.BOOOE 

02 

1 . 7 1 QBE 00 

l.BOOOE 02 5.4665E 04 l.BOOOE 02 2.5100E 04 

0.0 

. 


i 

7.0014E-01 

0.0 


1.3791E 00 

l.BOOOE 02 

3.776SE 04 1.8QO0E 02 

7.9766E 04 

0.0 



6 

1.9US0E 00 

0. 0 


7.4740E-01 

l.BOOOE 02 

9.1377E 03 o.O 

1.17S3E 05 

0.0 



S 

_2.2B7PE po 

0.0 


2.4076E-Q2 

l.BOOOE 02 

6.429SE 04 o.O 

1.0B39E 05 

0.0 


1 

6 

1.7568E 00 

0.0 


4.6413E-01 

0.0 

1.0665E 05 0.0 

4.4094E 04 

0,0 



7 

9,753 lE”01 

0.0 


4.6B13E-C1 

0.0 

1.1399E 05 0.0 

4.2556E 04 

l.BOOOE 

02 


6 

U,7«5BE-0l 

0.0 


4.1J41E-0L 

0.0 

1.2642E 05 0.0 

1.5655E 05 

l.BOOOE 

02 


9 

7*65 J 3E“03 

0.0 


2.6121E-01 

0.0 

4.1568E 04 l.BOOOE 02 

2.3672E 05 

l.BOOOE 

02 


10 

2.31S3E-01 

1 .BoouE 

02 

4.5530E-O2 

0.0 

5.2180E 04 l.BOOOE 02 

1.5974E 05 

l.BOOOE 

02 


11 

1.293UE-0) 

1.6000E 

02 

7.70«lE-02 l.BOOOE 02 4.430BE 04 l.BOOOE 0? S.53B5E 04 

.l.BOOOE 

02 


12 

2.0739E-03 

1 .BoOOE 

02 

S.6520E-02 

l.BOOOE 02 

3.6822E-04 l.BOOOE 02 

1.0279E-05 

l.BOOOE 

02 


STATION 

&RGV 

PHASE 


BRSM 

PHASE 

AVGP... 






9 

1,6So2E 05 

0.0 


6.3212E 04 

0.0 

0,0 






ia 

4.43B1E 00 

l.BOOOE 

02 

0.0 

0.0 

0.0 





* „ 

station 

ZK 

PHASE 


ZT 

PHASE 

ZKT 

PHASE 

ZTK 

PHASE 


' 

9 

2.1400E 07 

0.0 


2.4200E 05 

0,0 

0.0 

0,0 

0.0 

0,0 



12 

2.1400E 07 

0.0 


0.0 

0.0 

0,0 

.0,0 

0.0 . 

0,0 


"" 


SEARCHING COMPLETED FROM 5,6549E> 03 TO 1.193BE 04 RAD/'SEC ” 


fioo, 


Sx 



TJ^J 

D> 

tQ 1 

co\o 

‘Ti <J\ 
un i 
o ro 



y 


'a 






DATE **- 1 ~1 V CALC. NO. ^ _ SHEET NO. ^—.L 

PART NO. MODEL wn 

PREPARED BY M; ' A °T' J CHECKED BY 



AIRESEARCH MANUFACTURING COMPANY 
OF CALIFORNIA 


74-9896-2 
Page 8-51 




DATE 




PART NO- 


'rsS'Z. fe o o 


PREPARED BY ^ ^Y'-Sr J . ■> 


CALC. NO. C IZC V 

MODEL mo, A~ %M ‘ 


SHEET NO. 




CHECKED BY . 





V.m. cvonf.FNir ENGINE 



VTB*RPm< 


Vt8*CPS< 


Crtlo FNr\ 3HFLU r>FFl ECTIIAN DM£ Tn 

RANIACM VIBRATION MIKE MORIMOTn JAN 7a 

M'l _ 

VTR*RAD/3< sysrpm axial p 


0. 

0 0.* 

0 

0,0 

0.0 


o.'o 

t.'ooo 

STATION 

ARSY 

PHASE 

THFTA 

9HFAP 


MI7MENT 


1 

9.64?6F.ft3 

0.0 

1 .B613F-03 

3.0576F 

no 

0.0 

0.0 

__ - 2 - 

7.96ft9E-ft3 

ft. ft 

1 , 851 8E»fl3 

1.0435F 

Ol. 

- 2. 75l8E.nO- 

-0.0 - 

3 

B.08aiF-03 

0.0 

1 .B007F-O7 

1.7012F 

01 

1.71B7E 01 

0.0 

a 

fl.?6RlE-ftJ 

0.0 

1.65R3F-03 

2.5190F 

01 

3.0999F ol 

o.n 

— -5 ... 

5.62BBE-03 

O.ft- 

1.3801E-03 

-3.3587F 

01 

. 5.M89P-01- 

— ft.O— 

6 

1 .32iaF-fl3 

o.n 

R.1605E-04 

3 , 9P45P 

01 

B.B756E 01 

o.o 

7 

A.a8i6F-fla 

n.o 

3.69B6F-04 

4.P250E 

01 

1.P1P1P 02 

0.0 

R 

_ P.96P5P-04 

. 0.0- 

2 « .. 

. 5.0266E 

01 

- 1.63S6E .02. 

-0.0 . 


SHAFT/WHIRL RATIO 


a.RSRRP-n* ft. ft 1.6?72F»ft4 S.RU49F 0 1 

i.n2RftF-na i.aooof 02 i.976of»o5 7.r«?of oi 

_a.0tt?nF-fl5—1 .6onoE-02— 3.n(66F-nS-.-4.'5t58F po 
x.ob«o P -n7 n.o ‘A.inRoF-nR 2.9aft2F-o8 


l.RtflRP n2 2.I400F 07 

B.P274F ni .0.0 

.R.79a7E oo-o.o 


. , RE7.K 

fl.fl 

— 0.0 — — — 

n. ft 
0.0 

— o.o 

o. n 
. 0.0 

— t l . a 

R.1400E 07 

ft. ft 

— 0.0 


A.PRAhF.lO P.1 400E 07 P.1400E 07 


_VIB*RPM< 

. 10.0 


vmcps< vtoxrad/s* 

0.'l7 1.05 


-SYSRPM. 

0.0 


-AYtAL-P — SHAFT/W4IRI.— 0 ATIf 

O.'O 1*000 


O. 649(>F-A3 ft. 

7,RfcO8F-03 0. 

— A.OBoiE-O.T — 0 ^. 

ii.?oniF«o3 o. 

P. 62BRF-03 0. 

— ,)1.32<UE-(lS 0* 

O.fiSlfcF-fttt ft. 
?.96?|5F-ftU ft, 
— A^fi559E-a6.__0. 
r.oaofiF-fta i. 
a.o«t RP”05 1. 

— 3.6SftlE-a7__ 0 , 


PHASE THETA 

ft 1, *6139-03 3. 

0 1.B51FF-03 t. 

A l_»8a07E«03 t. 

0 1.85RSF-03 ?. 

0 1.3S01F-ft3 3. 

o 9 . i f >0 5F -no 3. 

« 3.ft9 n ftF-.ft<i a. 

ft 2.R876E-04 5. 

ft L.6j72E-ftfl 5. 

FOOftP 02 1 .976o F "ft5 7. 

OflOftP 02 3.0 l OfcF-nS a. 

a l.la99E«os l. 


SHEAR MOMENT 

ft576F 00 0.0 

0U75P 01 2.7518E 00 

7812E—04 1 .31 8TE-01- 

Bl°flP 01 3.0909? 01 

2567F 01 B. 01091? ftl 
99U5E-01 — 8.8756E_0t. 
??5op ni i.?t?iF 02 
ft?66F 01 f.ft3«6P 02 
2450E — 01 — A.S18.9E .02. 
8420P 01 8.P274E 01 

7150F 00 S.79A3P 00 

a2Sae-fli a.aasflE-o. 1 ?. 


VT0XRPM< 
EOJL. 

STATION 
' J 

_ 


VTBXCPS< 

0..33 . 


VTB*RAD/S< 
2..QP 


SYSRPM 


AYIAI p 


SHAFT/WhTRL 


AR3Y 

-9-.&426E- 

7.96ft8F. 

A.O0a|F- 

-a»26BlF" 

P.6269F- 

U321UF- 

-4-.a_f!t6E! 
P.96?5F. 
a . 95B9F • 
-1.026 bEr 
o.naiTE- 

TifiSflbF. 


PHASE 

03 0.0 

03 0.0 

03 O.ft 


oa o.o_ 

oa o.n 


0. n I.82T2E-04 

1. EOOOE—02 1 .9 7 Oof. -05. 

l.ROOOE 02 3.0lfe6F-ft<; 

0.0 3,1 O09F-O5 


THETA . SHEAR MOMENT . ZK 

1.0413F.-O3 — V0574E-O0 0..O 0^0 

1. aaiaF-63 nna35E ni ?.75 ibe no o.O .-.J 

).fi0O7F-O3 1.781PF m 1.3187E 01 0,0 

JLa. 6593E.-03 2-.5190E— Ol 3.0999E-M.— ojl 

1.7fl01F-03 3.P567P 01 5.6189E ol 0.0 

9.1605F-0C 3.9945F Ol B.B7R6F Ol 0.0 

3.6986F -04 a.2250E - 01 . 1 .at 2 lS_.Q 2 — . 0.0 

2. R876F-04 5.0266F 01 1.6346F 02 0.1 

1.6272E-04 5.2450F 01 t.BlR9P 02 .2.1UOOE 07 

1 .97 6 OF. -05 3.0 4205-01 a.J234E_OI 0.0 

3 . ft 1 0OF-ftB 4.314UF ftO 5.7970F 00 0.0 

3. 1 O09F-O5 9.3132F-08 ?.?555F-o9 R.1400E 07 


TM7K 

0.0 

- 0.0 

0.0 

0.0 

— 0,0 .... 

n.o 

n. o 

n*o 

o. n 

-O.ft 

rr.n 


fl.O - v. 

P.1400E 07. 

.0 .0 : 

0.0 

P.14O0E 07 


searching COMPIETFD FROM 


TO 2.0904E 00 RAD/SEC 


PA 



AIRESEARCH MANUFACTURING COMPANY i 1 7^-9896-2 

OF CALIFORNIA I Page g.^ 


V.M. CYon'SEMJC FNRJNF 


cnto FFJn SHELL DE FI.FCTIflN DUE Tn 
RANDOM VTRfiiTinN MIKE MDRTMOTO 


jan 7 a 


STATION 

*rn 

MASS 

TP 

ID 


t 

A.ftOftO p -fti 

2 .O 2 O 7 F. 0 U 

O.ft 

0.0 


__ P 

....l.SOftnE 00 — 

tl.filhbEmhU. ft. A 

a . a 


’ ^ 

P.SOftftF ft" 

u.B 70 AF-oy 

ft, ft 

O.ft 


a 

T.SftnnF on 

ft.s 7 #>ftF« fl a 

ft.O 

ft. ft 



- fl.SOOOF. 00 - 

.ft . B 76 AF «OU.. 

ft ,A 

n.n 


k 

R.RftftftF 00 

il. * 7 *AF -00 

O.ft 

ft. ft 


7 

A. 31 R 5 P 00 

1 .R 23 RF-fta 

o.ft . 

ft.O 


- 

'I.StJSE— 00 — 


" ■ A 


0 

#.'«h? 5 F 00 

7 ,RUft(iF -05 

0*0 

0.0 


1 ft 

T. 03 AFF ol 

<i.? 7 ?«F-aa 

O.ft 

ft.O 


1 l 

„ 1 . 2302 E fti .. 

P. 2539 F«o 3 ... 

ft, ft. _ 

ft , a 


1 ? 

1 . 3612 F oi 

7 . 1 65 SF»ft« 

0,0 

0.0 



o.o 


FUR 


0.0 


Ft?n 


F?1R 


n.n 


3.2J.S8F-06 -J.R016F-06 -T, 20 1 4F-06 


U. 150 SF -07 -H. 767 SF -07 - 3 . 7675 E -07 6 

P.Yil'ilF-rt? -1,02«UF-06 »T.n?ARF»OA 1 


F?an 

.0 

„37-ZAE-ttA_ 

,«033F-06 

.«033F-n& 

.il033F*OAl 

.anl 3 F -06 

,097SE>QZ_ 

.F5P2F-07 

,0H?5F-0A 

„t3<35E.0tt_ 

,<l9fli|F-07 


.. -UR 


1 

3 .A 576 F 00 

0,0 

0.0 

0.0 

ft, ft 

? — 
OpO 

n.o 

o;o 

2 

7 . 3770 F no 

O.ft 

0.0 

n.n 

0.0 

0,0 

O.o 

n.n 

5 

7 . 3770 F. 00 - 

0*0 

o,n 

O A 



0 ,-Q 

-ft- ft 

ft ft 

a 

7 . 377 UF 00 

0.0 

0.0 

olo 

o'.o 

6 Io 

0.0 

0.0 

5 

T. 377 RF ft() 

O.ft 

n.o 

n.o 

0.0 

0,0 

o.o 

n,n 

_A 

- 7 „ 377 <lt_nO_ 


0,0 

ft 0 

ft % Q 

- ft ft 

ft ft 


7 

R.SOSOF no 

O.ft 

0.0 

0.0 

o.o 

oI« 

■ • olo 

O^n 

R 

S^ftlAaF no 

0.0 

o.o 

n.o 

0,0 

0.0 

o.o 

0.0 

<3 

( - 2 A 3 ilE.-nO fl_ft 

a*i) 

0 

ft p ft 

ftaft 

ft ft 

ft r ft 

1 " 

i.aoiOE ftl 

ft.O 

0,0 

0^0 

0.0 

o:o 

o.o 

0.0 

1 1 

T.ainaF fti 

o.ft 

0.0 

n.o 

0.0 

0.0 

O.o 

o.o 

12 _ 

UAfla 3 E 01 

- 0-0 

Q^_Q 

o.o 

O-tt 

0 . 0 - - 

0-0 

ft _ft 


other 


nTHET 
- P -. 0 — - ... 



EYR 

. jja . aoE . fl . 3 _ 


... 0 ^ 0 - 


evi 


it. n 

t .flflOOF-03 
A. ft. 


l.OOOOF-03 
ft.O 
O-tt-- 


0,0 

ft.O 

- 0 . 0 - 


0.0 

O.ft 

- 0 -. 0 — 

0.0 

0.0 

-0-rO- 


0,0 

0,0 

A - 0 - 


ETHER 
-ft 


ETHEI 
- tt -0 


ft. ft 
0.0 
ft.O 


ft.O 

ft. ft 

jLo_ 


ft.o 

o.o 

_tt_a_ 


P.OOOOF-Ol 

0.0 - 


0.0 

0.0 


ft.O 

0.0 

o-rft- 

0.0 

0.0 


ft. ft 
O.ft 
-O-rO- 


0.0 

0.0 


Q O 

*9 PS 


"To 

Jz 


ww 

' £L 


& 


CP 


u-| 

■t 




Al RESEARCH MANUFACTURING COMPANY '• [ 7^"9896~2 

OF CALIFORNIA j Page8-55 


V.N. CVftOG&Niu ENGINE - COLO END SHELL DEFLECTION DOE TO 

ONE G STATIC LOADS MINE MQHIMOTO JAN 7« 



STATION XCG MASS IP 10 

I 6.0000E-01 2«0£u7E«04 0.0 0,0 

2 1,5P00£ OO__<J*0Thfee-D« 0,0 0.0 

3 ?,S000t 00 4.8766E-0U 0.0 0.0 

4 3.5000E 00 4.07t>4>E»O4 0.0 0,0 

s a.50J)OE 00 ..4,fi706£-OfL_0,0 Q.O 

6 5.5000E 00 U.07bbt-O4 0.0 0.0 

7 6.3125E 00 1.5239E-04 0.0 . 0,0 

. _..B 7.3125E 00 S , 2980E-ga__ 0. 1) 0.0 

9 8.4b2St 00 7.9UBufc.«b 0,0 0.0 

10 1.0362E 01 9.2728E-04 0.0 0.0 

. . 11 1.2562E 01 2,26396-03 0.0 0,0 

12 1.3912E 01 7,1688t-04 o.o 0.0 


FUR 

0,0 

_52.18l5E-06_- 
-3.2206E-O6 «; 
-3.2288E-06 - 
_-3,2288E-06._?; 

-3.2288E-06 
-2.9181E-06 
..-3.92J2E-07._- 
-4.1595E-07 - 
-2.7451E-07 - 
-2.1489E-07 - 


3.2016E 1 

3.2016E- 

3.2016E: 

3.2016E- 

2 . H 36 E - 

2.B4B8E: 

3.76TSE- 

1.028UE* 

I.1395E: 

2.1J90E- 


06 -3.2016E- 
06 -3.2016E 1 
:06...-3,2(U8E« 
06 -3.2016E- 

06 -2.1136E- 
07._.-2.B466E- 

07 -3.7678E' 

06 -1.0284E* 

06_-l.i395i; 

07 -9.83S3E- 


•06 6, 
•Ob 6. 

'06 6,. 

■06 6. 
•06 5, 

-.0. 7 5 , 

■07 6. 

■06 1. 

■<?> 1 . 

■08 2 . 


4033E-06 

A033E-06 

,A033£i0.6_ 

4033E-06 

2027E-06 

6975E-0JL 

6822E-07 

0625E-06 

13<?6£~06_ 

490UE-O7 


_ STATION 
1 
2 

3 

4 
5* 

6 _ 


VR 

7.8000^-02 

1.B82CE-01 

1.8820E-01 

1.6820t-01 

1.6820E-01 

1.B820E-01 



T 

• 5 , B 800 t -02 

0.0 

0.0 

0,0 

8 

2 , 0 « 50 t -01 

0.0 

0,0 

0,0 

9 

, , 3 . 0700 E -02 

. 0.0 „ 

0.0 

0.0 

10 

3 . 579 OE -01 

0.0 

0.0 

0,0 

11 

8 . 7000 E -01 

0.0 

0.0 

0.0 

12 , 

2 , 7660 E -01 0.4 

0,4 

0.0 


0.0 

0,0 

.0.0 

0,0 

OiO 

4,0 



STATION dvr DTI OTHER DTHEI EYH EU ETHER ETHEI 


1 0,5. B . Q 9.t 5 0 . Q L,00 Q.QE--4J _4» 0 Q.,4 0, 0. 

2 0.0 0.0 0,0 0.0 . 0,0 0,0 0.0 0,0 

3 0.0 0.0 0.0 0.0 1 . OOOOE-OJ 0.0 0,0 0,0 



11 0.0 0.0 0.0 0.0 2.0000E-01 0.0 0.0 0,0 

12 0,0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 



ORltGINlAL ifAGE 
op poor q jal: 


V.M. CYROGa*AC Engine - COLD END SHELL DEFLECTION OUE TO 

ONt G STATIC LOADS MIKE MORIMQTQ JAN 7a 





z 


3* 

Q 


O ~ 
-n z 
O 0 

£ O 



> -c 


“O 

ID 

1C I 

p » 
OOV£> 

I ON 
U1 I 
ON M 


vibxrpm<" vibxcpsT ”VI9XHA07S< "sysrph" axial p shaft/whirl ratio 


0 . 

0 0 

.0 

0.0 

0.0 0,0 

1,000 






STATION 

ASSY 

PHASE 

THtTA 

SHEAR MOMENT 

ZK 


KEZK 


IMZK 

Z1 

1 

2.4599E-0U 

0.0 

0,7 4B2E-05 

7.8000E-02 0.0 

0,0 


0.0 


0,0 

0.0 

. 2 

_2.03CSE«04 

. n.o 

0.7239E-0S. 

. 2.6620E-01 7 . QZDOErOiL 

0.0 


O.0 


0-0 

0.0 

3 

1.5521E-0U 

0.0 

0.5937E-05 

0.5000E-01 3.3640E-01 

0.0 


0.0 


0.0 

0.0 

a 

l,08eeE-04 

0,0 

0.232SE-05 

6.4260E-01 7.9080E-01 

0.0 


0.0 


0.0 

0.0 

5 

6.7010E-05 

u.n 

3.5?07F-nS 

_0.3O0OE-(U 1.433OE-00. 

n t o 


n.n 



0.0 

b 

3.371O&-05 

0,0 

2.33O9E-05 

1.0190E 00 2.26U2E 00 

0,0 


0.0 


0,0 

o.o 

T 

1.6535E-0S 

0,0 

9.UJ52E-06 

1.0778E 00 3.0921E 00 

0.0 . 


0,0 


0,0 

0.0 

e 

._7.557bE-Cfc 

0 . 

7 » 3bb 4E-0b 

-1.2823E. 00._.4.1fc.99E 0Q. 

n.o 


O.0 


0.0 

o.o 

9 

j.23?Hfc-07 

0.0 

4.1&11E-06 

1.3380E 00 4,fcOOOE 00 

2.1400E 

07 

2.1400E 

07 

0.0 

2.4200E 05 

10 

2,624Ofc-06 

UftouoE 

02 S.0009E-07 

9.B010E-01 2.0978E 00 

0.0 


0.0 


0.0 

0.0 

1 1 

1,0311E?08 

7.6956E-Q7 1.101QE-Q1 1-.3762E-01 

A - 0 


n.o 


1 ) T 0 

0.(1 

12 

7.70Q4E-O9 

0.0 

7.93UE-07 

1.4988E-09 3.4561E-H 

2.1400E 

07 

2.1«0OE 

07 

0.0 

0.0 


VIBXRPH< .VIBXCPS< YlBXtLAD/.S< 1 SISRPm AXIAL P flHAFT /WHlRL RAT IO 

10,0 0.17 1,0b 0.0 0,0 1,004 


STATION 

AB3Y 

PHASE 

THETA 

SHEAR 

HUMEN.T 

ZK 


RF7X 


IMZK 

zr 



1 

2, 4598E-04 

0.0 

4.7402E-OS 

7.8000E-02 

0.0 

0,0 


0.0 

’ 

0,0 

0.0 



2 

2.03QBE-04 

0.0 

4.7239E-05 

2.6620E-01 

7.0200E-02 

0.0 


0.0 


0,0 

0.0 



3 ' 

_l_.552l£-C4. 

__o.o . 

4.5937E-05 4 .5440E-O1. 

_3.3640E=01_ 

n.o 


n.o 


0.0 

0.(1 



4 

1.0888E-04 

0.0 

4.2328E-05 

6.4260E-0 1 

7.9080E-01 

0.0 


0.0 


0,0 

0.0 



5 

4.7009E-05 

o.o 

3.5207E-OS 

8. 308 OE-0 1 

1.4334E 00 

0.0 


0.0 


0.0 

0.0 



.6 

_3,3709E-C5. 

o.o 

_2.3369E-05 1 . 0 19 OE DO 2,2642E_00 _ 

Q.O 


0.0 


o t o 

0.0 



7 

1,65348-05 

• 0.0 

9.4350E-08 

1.0778E 00 

3.0921E 00 

0.0 " 

\ *' ’ 

0.0 


0,0 

0,0 



8 

7.5573E-06 

0.0 

7.3682E-08 

1.2823E 00 

4.1699E 00 

0.0 


0.0' 


0,0 

o.o 



9 

a,238ee-07. 

0.0 

_4.1509E-q.6_ 

_1.3381E._Q0 4. 640 IE. DO _ 

p.monE 

07 

2.1 4QQE 

07 

0 , Q 

2.M200E 

05 


10 

2.6235E-06 

1.800UE 02 

5.0396E-07 

9.8023E-01 

2.0976E 00 

O.o 


0.0 


0.0 

0.0 



11 

1 . 03o8E“0<> 

1.SQ00E 02 

7.6932E-07 

1.0974E-01 

1.3717E-01 

0,0 


0.0 


0,0 

0.0 



1 2 

.7.79748-04 

0.0 

_7.i9280E-07 1 .8175E.-08 

4.6293E-10 

2.1400E 07 

2.1400E 

07 

0.0 

0.0 



VlBXRPH< 

VIBXCPS< VIf3XRAO/i>< SYSRPH AXIAL P SHAFT/WHIRL RATIO 






20.0 

0, 

.33 

2.09 

0.0 

0,0 

1,004 








STATION 

AB3Y 

PHASE 

THtTA 

SHEAR 

MOMENT 

ZK 


REZK 


IMZK 

ZT 



1 

_2*4.598t-M. 

0.0 .... 

4.7481 E-OS 7. fl 0 01 E- 02 0. 0 

0.0. 


n.o 


0.0 

0.0 



2 

2.O3OBE-04 

0.0 

4.723BE-0S 

2,bfe20E«01 

7.0201E-02 

0,0 


0.0 


0.0 

0.0 



3 , 

1.5520E-04 

0.0 

4.5937E-05 

4.5440E-01 

3.3640E-01 

0.0 


0.0 


0,0 

0.0 



4 

_1_*O808£-O4_ 

._. 0.0 

_JU2328E-05_. 

b . 426QE.-0 L 0 8 1 Eifll 

n , o 


n.O 


0.0 

0.0 



5 

8, 7007E-OS 

0,0 

3.S207E-05 

8.3081E-01 

U4334E 00 

0.0 


0.0 


0,0 

0,0 



6 

3.3707E-05 

0.0 

2.33&8E-05 

1.0190E 00 

2.2642E 00 

0.0 


0.0 


0,0 

0.0 



T 

_1..6bi3E-{i5. 

•o.o 

?.« 4344E-Q6— 

_1.0 778E__QQ 3.0922E_0 0_ 

n.o" 


ft ^ ft 


0.0 

o.'o 



8 

7,5567t-06 

0.0 

7 .3656E-06 

1.2823E 00 

4.1700E 00 

0.0 


0,0 


0.0 

0.0 



9 

I.239OE-07 

0,0 

4.1502E-06 

1.338SE 00 

4.6403E 00 

2.1400E 

07 

2.1400E 

07 

0.0 

2.420QE 

05 


10 

.2.6221E-06 

__1. 81)01) E-.U2- 

. 5.03S7E-O7- 

_9, 8062E-0 1— 

2. 097 IE. 00 0.0. 


n.O 


n.o 

0.0 



11 

1.0289E-06 

i.boooe 02 

7 . 6862E-07 

1 « 0 865E-0 1 

1.3581E-01 

0.0 


0.0 


0.0 

0.0 



12 

7, 8482E-09 

0.0 

7 , 9 186E-07 

1 « 6880E-09 

4.0927E-U 

2.U0QE 

07 

2.1400E 

07 

0.0 

0.0 


$ 


SEARCHING" COMPLETED FROM 0,0 TO 2.0944E 00 RAD/SEC 


CD 


4- 

in 







V.M, 


CYRGGt«IC ENGINE - COLD END SHELL DEFLECTION DUE TO 

ONE « AT TIP HIKE MORIMQTQ 


JAN 7 a 


VIS*RPM< 


VIBXCPS< 


VIBXRAD/S<~ 


SYSRPM 


AXIAL P 


SHAFT/WHIRL RATIO 



o 


o 


. : n 

o S 
» 2 


"D *^1 
0) 4 r 
i 

fD VD 
00 
CO VO 
I CT\ 


0,0 

0. 

0 


0.0 

0.0 


0.0 

1,000 








STATION 

A9SY 

PHASE 


fHETA 

SHEAR 


MOMENT 

ZK 

REZK 


IMZK 

ZT 




1 

5.32URE-04 

0,0 


1.1990E-O4 

1.0000E 

00 

0,0 

0.0 

0.0 


0.0 

0.0 




2 

tl,223l£*0« 

0.0 


1.1687E-04 

WOOOOE 

00 

9.0000E-01 

0.0 . 

O.o 


0.0 

0.0 




3 

3,05p9E-0a 

0.0 


1.0790E-04 

1.0000E 

00 

1.9000E 00 

0,0 

0.0 


0,0 

0.0 




a 

2.000SE-04 

0.0 


9.253UE-05 

1.0000E 

00 

2.9000E 00 

0,0 

0.0 


0.0 

0.0 




S 

J.1357E-04 

0.0 


7.0763E-0S 

1.0000E 

00 

3.9000E 00 

-O.o _ 

0,0 


0,0 

0.0 




6 

S, 20A2E-OS 

0,0 


4.2509E-O5 

1.0000E 

00 

4.9000E 00 

0.0 

0.0 


0.0 

0.0 




7 

?,«S97E-05 

0.0 


1.4902F-OS 

l • 00006 

00 

5.7125E 00 

0,0 , 

0.0 


0,0 

0.0 




8 

1.115OE-05 

0.0 


1.1443E-05 

1.0000E 

00 

6.7125E 00 

o.o . . 

0.0 


0,0 

0.0 




9 

1.0342E-07 

0.0 

02 

6.6680E-06 

1 , 2 134 E 

00 

6.24B0E 00 

2.1400E 07 

2.1400E 

07 

0.0 

2.4200E 

05 



10 

5.8063E-06 

1.8000E 

1.1512E-08 

1.2134E 

00 

3.943“E 00 

0.0 

0.0 


0,0 

0.0 




11 

J,35«at-ftfe 

1.800UE 

02 

1.9S97E-06 

1.2130E 

00 1.5 ( 87E 00 

.0,0. . 

_0.0 ... 


0.0 

0,0 




12 

5.6699E-08 

l.eoooE 

02 

2.2193E-06 

1.6997E* 

-06 

4.3H01E-10 

2.1400E 07 

2.1400E 

07 

O.o 

0,0 




VIb*RPH< 

VIB*CPS< VI0XRAD/S< SYSRPM 

-A#IAU_£_ . . SHAFT/WKlRk RATIO 







10,0 

0. 

17 


l.US 

0.0 


o.o 

1,000 








STATION 

A8SY 

PHASE 


THETA 

SHEAR. 


MOMENT 

ZK 

REZK 


IMZK 

ZT 




. 1 

5,32«7E-04 

0,0 


1.1990E-O4 

1.0000E 

00 

0.0 

0,0 

0.0 


0.0 

0.0 




2 

(I.2231E-04 

0.0 


1.1687E-04 

l.OOOOE 

00 

9.0000E-01 

0.0 

0.0 


0.0 

0,0 




3 

J,0b09E-04 

0.0 


1.0790E-OU 

l.OOOOE 

-0P„ 

1.9000E 00 

0.0 

.0.0 ... 


0,0 

0.0 




a 

2.0005E-04 

0.0 


9.2534E-05 

l.OOOOE 

00 

2.9000E 00 

0.0 

0.0 


0,0 

0.0 




5 

1.1357E-04 

0.0 


7.0783E-0S 

l.OOOOE 

00 

3.9000E 00 

0.0 

0.0 


0,0 

0.0 




6 

5.2082E-05 

0.0 


4.2589E-05 

l.OOOOE^. 

00 

4.9000E OO 

0.0 

0.0 


0,0 

0.0 




7 

2,<ifl97E-0S 

0.0 


1.49B2E-0S 

l.OOOOE 

00 

5.7125E 00 

0.0 

0.0 


0.0 

0.0 




8 

1 ,1 IS0E-05 

0.0 


1.1443E-05 

l.OOOOE 

00 

6.7125E 00 

0.0 

0.0 


0.0 

0.0 




9 

1 .03U3E-07 

0.0 


^6* 667 8£-»06 

1.213SE 

00 

6.2489E 00 

2.1400E 07 

2.1400E 

07 

0.0 

2.4200E 

05 



10 

■S.8058E-06 

1.8000E 

02 

1.1511E-06 

1.2135E 

00 

3.9433E 00 

0.0 

0.0 


0,0 

0,0 


2 

Hr} 

HH 


11 

3.3539E-06 

l.eoooE 

02 

U9595E-0S 

1.2130E 

00 

1.5163E 00 

0.0 

0.0 


0.0 

0.0 



1.2 

5.6SR2E-0B 

t .80006 

02 

2.2190E-06 

3.9581E- 

09 

1.0SS0E-10 

2.1400E 07 2.1400E 

07 

0.0 ' 

0.0 


P 


VI0XRPM< 

VI8XCPS< VI8XRaO/3< SYSRPM 

AXIAL P SHAFT/WHIRL RATIO 





gy 


20,0 

0. 

33 


2,09 

0.0 


0,0 . ...... 

1.000 








STATION 

ABSY 

PHASE 


THETA 

SHEAR 


MOMENT 

' ZK 

REZK 


IMZK 

ZT 




1 

_5,3247E"04 

0j0 


1.1998E-04 

l.OOOOE 

00 

0.0 

.0.0 



O.o 

0.0 



2 

4. 22306-00 

0.0 


1.1687E-04 

l.OOOOE 

00 

9.0000E-01 

0.0 

0,0 


0,0 

0.0 


f1s~ 


3 

3.05O9E-0U 

0.0 


1.0790E-04 

l.OOOOE 

00 

l.OOOOE 00 

0.0 

0.0 


0,0 

0,0 




a 

?.OOOUE-O<l 

0,0 


9.253UE-05 

l.OOOOE 

00'„ 

2.9000E 00 

o.o.... 

.0.0 .. 


0,0 

0.0 


a & 


s 

1.1357E-04 

0.0 


7.0763E-05 

l.OOOOE 

00 

3.9QQ0E 00 

0.0 

0,0 


0,0 

0.0 




6 

9.2060E-05 

0.0 


4.2588E-05 

l.OOOOE 

00 

4.9000E 00 

0.0 

0.0 


0,0 

0.0 




7 P.4895E-05 

0.Q 


1.49B2E-05 

l.OOOOE 

00. 

5.7125E 00 

-0.0. . 

,0.0... 


0,0 

0.0 




6 

1.1149E-05 

0.0 


1.1U42E-05 

l.OOOOE 

00 

6.7125E 00 

0.0 

0.0 


0,0 

0,0 




9 

I.Q345E-07 

0.0 


6.6672F-08 

1.2139E 

00 

6.2491E 00 

2.1400E 07 

2.1400E 

07 

0,0 

2.4200E 

05 



10- 

5.8043E-06 

1.8000E 
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DATE CALC. NO. ^ ^ SHEET Nn . ^' 7 - 0 

PART NO. ST~) <V- MODEL mo Vm -V-M' 

PREPARED BY M^VACTTo CHECKED BY 


°) ."£> "iU-e\-.v_ /fe^s>oyjYj 

P/gr^-T v^o > v£ tVUwti«u Cr55--c) 

^r-o } -sx= '•*<> 

i. .nO * ,ro4- ; «^<^\ 

-b - o,^t> ta. 

b - - . oi.ir T> ( (it. I? 

“T- ^o, 4 f 

"frfcftrr u«3 , v&> 

'ST— c>^ 5X = 

5 * 

<5 .T^GO 

.VT-O 

T- ri-oo,*^ 


Crss - t) 

,4-oV ) 4- - , 'rtb'V-^ 



— # \ ^ O , \ OO 
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date ) k - 3 ~A>a 4 - 

PART no. 'h'Z'Z. 5~1 4- 
PREPARED BY ^~T=> 


C.CX 4 - 


CALC. NO ^ j SHEET NO. 

MODEL MD. ' 

CHECKED BY 


^.3 'SV^U— AvlA-'-y^\T 

~TVYt SV^'cY- v — PP^4 r*i'i '5Wo , \>j^tj Tn-si. •povxov-ii k» SyV-^S’^Ej 

-Ou-S To TT-^JT-aT-s, T L«X TTETAygwr^-i Loas^T 


?A1WT 
K>o » 

TVi^.sr-nyssr 

O^STT) 

AUtoi v-> . STPJCy 

LV-SX) 

M-5. 

T- 

l>3. 

) a , 

o.4° 

1) 

1*2-4-. 

] 4--o . ^ 

o. 

|T- 


\4'0.'* 

® • ) 4- 

14- 

M3, 

) 4 . 0 .* 

e>, l& 


AT 


TMC ^^Yo-riaw t>*a 5 T 9 -V\- 

T**P^»- * 3 - 4 -r. 

TB^ AT TiJc Tower. * k} o-p- "pferS'T "> V- 'l £" AS 

c&rs^-JTiT? ^ TO If }^s ( ^ss^'T>*s^ u 

TU*. T-o^L. 7 ^»»jp.P-e t yiS* J f yjjfenf N'T IVr^vi-T^) •yATo 
Y 5 a* 4 p^v^ , T&s S-TT-^Tj- ^ TEnf <&o^> Vji^v, P>£ e-oT-s^trrVi 

T* Pf-vJ©-AJwS\ » 


ICAmbeW) AIRESEARCH MANUFACTURING COMPANY 
■'"J OF CALIFORNIA 



MLWINS SHEU. STRESS ANALYSIS 


HOT ENO DISPLACE’*’ MORImqTO MAR 73 



2 z 

X < 


_ . STATIC ANALYSIS . PARTS 5 .16 BRANCHES 5 3 NUMBER OF SUBCASES 5 . 1 . t 

ANGLES OF ROTATION Op BOUNDARY CONDITIONS APE ALFL 5 -,00000 ALFRSc -.,00000 ->,00000 ,>,00000 

PART NO 1 

Slo -.00000 SXa , 79900-00 - -IPAR 5 10 ING 5 t SHELL TYPE 2 NTP 5 0. LAYERS HLY 5 1 

CYLINDRICAL SHELL NO 2 K= -.00000 Re ,39800-00 PHI= 90,000 DEGREES 

LAYER NO 1 FROM Zs -.10900+00 TO Z- ,109ob+00~ 

Consists o f i3otrqpic mAteri*l* youngs modulus e= , 29000+00 poissons ratio nu« , 30000-00 
COEFFIC1FNTS OF THFRMAL EXPANSION API- ,76000-05 ..ATHETA 5 ,76000-05. -MASS density hho= -,00000 

ST3 .19350-00 SX= ,15700+01 IPAR= 10 ING 5 2 SHELL TYPE- 5 NTP- 0 LAYERS HLY 5 1 

ELLIPSOIDAL shell no 5 K 5 -.00000 A 5 ,10910+01 Bn .54550-00 OIRECTNs 1, 

y A ^jjgLE'Z-C‘6TRD'iNATES OP This PART >Ot.iOH 

... ZI LINEAR FUNCTION GENERATOR NO, . 1 FROM ..3 POINTS 

Y COORDINATES -.2220-01 2660-01 -.4200-01 

X~ "COORDINATES n 935-0"b 74420-00 71571+01 “ 

ZO LINEAR FUNCTION GENERATOR NO,. 2. FROH 3_f0lNTS 

Y COORDINATES ,1320-01 .1440-01 ,2100-01 

X ’COORDINATES ” ,1935-00 ,4420-00 ,1571+01 “ 

_ „L.AYER NO 1 FROM Z 5 -,40000-01 TO Z 5 ,40000-01 _ 

'■ CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E 5 " ,29600+08” POISSONS “RATIO K'U *' ',30000-00 

COEFFICIENTS OF THERMAL EXPANSION AFI 5 ,76000-05 ATHETA 5 ,76000-05 MASS DENSITY RHO 5 -.00000 


PART NO 3 

Sli "V.OOOOO ' SXs ,96000-00’" ~IPAR 5 10 ' iNGs "1 SHELL’ TYPE B NTPP~0 LAYERS "MLY= 1 

.GENERAL. SHELL_NO 9 . Ka -.00000 ' 1 /RF I 5 -.00000 Ra ,10910+01_FI= 90. 000 PEG ... 


~o "-J 
Oj -Jr* 
IQ I 

ra & 
VO K£> 

1 as 
ro 1 
ui ro 


_ VARIABLE ELASTIC PROPERTIES Of_ LAYER_NO, ,_t_ FOLLOW 

EVAR LINEAR FUNCTION GENERATOR NO, 3 FROH 2 POINTS 

^COORDINATES ~~ ,2900 + 00 .2500+00 ” - 

X..C00ROINATF3 ' .0000 . ,9600-00 

MU LINEAR FUNCTION GENERATOR NO. « FROH 2 POINTS 


-.00000 


as 

■—8 g 

3> 


Cj JS 

- 


SC. 



3900-00 


3000-00 




Y COOHDIk&iFS 

X COORDINATES *,0009 .9600-00, ' 

ALFA LINEAR FUNCTION GENERATOR NO, 5 FROM 2 POINTS 

Y COORDINATES ,7600-0$ .7600-05 

.X COORDINATES *,0000 .9600-00 ... . . . 

LAYER NO I FROM Z* -.20000-01 TO 1- ,20000-01 

. ... CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E s ,29800+08... POISSONS RATIO. NU® ,30090-00 .„ 

COEFFICIENTS OF THERMAL EXPANSION AFJ= ,76000-0*; ATHETAB ,76000-05 Mass DFNSITY RHO= -.00000 

PART NO '4 ’ ~ 

_SI=„_ *,00000 _$X=. ...,17000-00 IPAR® 2 ING= 2 3HELL-T-YPE_6 NTP=_l LAYERS-.MLY®. -1 

CONICAL SHELL no 6 K* -.00000 PHI* 180,000 DEGREES A* -,10910+01 

'LAYER NO’" l FROM Z*> -,25000-01 "" TO I s .25000-01 " 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E* ,28800+08 P0ISS0N3 RATIO NU» ,30900-00 
COEFFICIENTS OF THERMAL EXPANSE Afl® ,76O0O-05_ aTMETA* ,76900-05 MASS DENSITY KHQ= -.00000 




... PART NO . 5 . _ . .. . _ 

si* -.00000 SXn ,17500*00 JPAR* 2 INGa 2 SHtLL TYPE 2 NTP® 2 LAYERS MLY® 1 

Cylindrical" shell - no 2 k* ^Wooo W" , 92190^00 “ phi®- Roiooo degrees 

LLYER NO 1 FROM Z“ -.ISpOO-Ot TO Z* .15000-91 __ _ 

consists op isotropic material* youngs modulus e=~" iaeeoo+oa poissons ratio nu= '".' 30000-00 

coefficients of thermal expansion afi® ,76ooo*os atheta® ,7&ooo-o5 mass density rho® *.00000 


'TJ 

0) -fr 
tQ i 

® » 
VO VO 
I ON 
MO I 
4r M 


PART NO 6 

«r'-"00000' " * SXo ',15500-00 iPAR*""5 ING*"~2 SHELL TYPE 2 NT>='0 LAVERS'mLY* ' 1 

JLtLlNORTCAL.SHELL _NO__2 K a - .00000 . fi®_ . _,10910+U1 PHI" 90«.0.00_ DEGREES 

LATER NO l FROM Z= -,20000-01 TO 7* ,20000-01 

___ CONSISTS of ISOTROPIC MATERIAL* YOUNGS MODULUS Ep ,28800+08 POISSONS RATIO Nil® ,30000-00 

• COEFFICIENTS OF THERMAL EXPANSION API® ,76000-05 ATHETA® ,76000*05 MASS DENSITY RHO= -,00000 

parFno 7 ' P 1 

SI? .*,00000 SXb ,11700+00 ._.JPAR= 2 ,ING= .2 . SMELL .TYPE 6. _ NTP=_l.. -LAYERS M(,Y® 1__ 

CONICAL SHELL NO 6 Kf -,00000 PHI® 180.000 DEGREES A® -,10910+01 

LAYER lio'' 7 FROM Z= ‘”-',2000 0-01 TO"Z=” ,20000-01 ‘ 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E® .28800+08 POISSONS RATIO NU® .30000-90 

coefficients of thermal expansion afi® , 76000-05 atheta® , 76000-05 mass density rho® -.00000 


o O 
-*#'&- 

„O.B_ 

O 

w t 



PART NO 8 
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Sl= -.00000 3V= .13000-00 I»AR= 5 ING® 2 SHELL TYPE 2 NT»= 2 LAYERS **LY = 1 



CYLINDRICAL SNELL NO 2 ’«= l-.obooo' R- ,97400-00 PHI® 

‘—..LAYER. NO l FROM Z= -.23000-01 TO Z» .23000-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E= ,28800+08 
COEFFICIENTS OF THERM a l FXPaNSION AFI*= ,76000-05 aTHETA= 


270.000 DEGREES 


Poissons "ratio nuV"' lioooo-oo 

.76000-05 MASS DENSITY RHC® -.00000 


PART NO 9 

Si® -.00000 SXa ,13750+01 IPAR® 10 ' ING=' 2 ~ SHELL TYPE *6 NTPs~ 6 LAYERS MLYs i 

GENERAL SHELL NO 0 K® *.00000. 1/RFI 5 *.00000 R« .. .1Q910+01 Fj!s.. ..90.000 DEC 



VARIABLE— EL A3 TlC_EROPERTiES_OF— LAYER. .NO, 1- FOLLOW 

EVAR LINEAR FUNCTION GENERATOR NO, 6 FROM 2 POINTS 

Y COORDINATES .2860+06 ”.2700+08 

.X..COOPDInATE8 „ 000.0 .1575+01 

MU LINEAR FUNCTION GENERATOR NO. 7 FROM .2 POINTS 

YTooRDlNATES " .3000-00 .3000-00 " 

X.COOROtNATES .-.0000 .157S+.01 : 

ALFA LINEAR FUNCTION GENERATOR NO. B FROM 2 POINTS 

Y "COORDINATES ,7600-05 "17600-05 7 

X-COOROlNATES !»,0OOO. ,1575*01 

LAYER NO 1 FROM Z= -.20000-01 TO Z® ,20000*01 

___ CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E« j.28600+08 POISSONS RATIO NU® ,30000-00 

COEFFICIENTS OF THERMAL EXPANSION API® " ,76000-05" ATHETA® "",76000-05 MASS DENSITY HHO= -.00000 

— p- — mo tO ” 

JSt®. . -.00000, SXc 11900+00 ,._IPAR3. .2. _INGS.. 2 . SHELL. TYPE,. 6 NTP.®..? LA..YERS_J1LY«.-1 

CONTCAL SHELL NO 6 Kn -.00000. PHI® 180,000 DEGREES A® -,10910+01 

layer ' no" ' V" prom” z® ‘ *,«6ooo"*bT':fo~z® ,'4oo6o*of“ " 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E® ,27000+0# POISSONS RATIO NU= ,30000-00 

COEFFICIENTS OF THERMAL EXPANSION AFI® ,78000-05 _ ATHETA® ,78000-05 MASS DENSITY RHO® -.00000 




.. PART NO 11 • . 

SI* -,00000 ' SXs ,14500*01 IPAR® 10 ING® 3 SHELL TYPE 8 NTP® 0 LAYERS MLY= 1 

GENERAL SHELL no a K= -.00000 l/RFI® '-,"00000 R® .looio'+of Fi= 90 VOOO deg 


•v 

S' 




variable elastic properties of lave.. no, 1 FOLLOW 


EVAR 

Y COORDINATES 

x'coordinates 
.. _ wu 
| y coordinates 

so 1 — — - - - 

S X coordinates 



LINEAR FUNCTION GENERATOR NO, 9 FROM Z POINTS.. 
•2700+08 ,a««0+08 

.0000 .1456+01 

linear function generator no* io froh.. z points 

,3000-00 .3000-00 

’ -,oooo' ""."iflsb+ol 


ALFA LINEAR FUNCTION GENERATOR. NO. . 11 FP0M.__,2 POINTS. I 



Y COORDINATES ,7800-05 .8400-05 

X COORDINATES ~V.oo6o ,1450+01 ' 

LAYER NO 1 FROM 2= -.20000-01 .TO 2= ,20000-01 .... .. 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E*> ,27000+08 POISSONS RATIO NUs , 30000-00 

COFFFICIFNT3 OF THERMAL FXPANStOV AFI« ,70000-05 aTMETA* ,76000—05 MASS DENSITY KPO= -.00000 


PART NO 12 

8t» '",00006 ~ " SXp ’.14534-00 “ XPARa" 5 ~ tNCs "i _ '"sMELL TYPE 6 " NTP*" 6 LAYERS MLY= 1 

iO.NICAL_3HELL NO ...6 K& ,0000.0 PHI? 116,565... DEGREES A« .3,2.4396+01 


TJ"J 
Oi 4^ 
IQ 1 

m & 
VO VO 
I OV 
TO t 
d\ M 


VARIABLE, z-coord.inates of.jhis part .follow 

ZI LINEAR FUNCTION^ENERATOR NO, 12 FROM 2 POINTS 

TXOORDfNATES ' - ,~2 0 6 0- 6 1 ~~ i , 5 66 6 - O' 1 

.X_COORoiNATFS ,0000 ,1453-00. 

ZO linear FUNCTION GENERATOR NO, 13 FROM 2 POINTS 

y coordinates ~2o'o6-oT Jiooo+oo “ 

JLJCOORDInATES .,0000. 1453-00 ; 

LAYER NO 1 FRCH 2= .20000-01 TO 2* ,10000+00 

Consists of isotropic material* youngs modulus t* ,2440o+oe poissons ratio nu= ,3oooo-oo 

COEFFICIENTS of THERMAL EXPANSION AFI= ,04000-05 ATHETA* oB4000-05~ MASS DENSITY RHO= "-.'OOOOO 


PART NO 13 " ' 

SI* ..*,00000 SXo‘__ ,30?00-0.0 IP.ARR 6_. InG= 3 SMELL JYpE„2_ NTP=_0. LAYERS ,MLY= .1 

CYLINDRICAL SHELL' NO 2 K= -,00000 R= ,10260+01 PHl= 90,000 DEGREES 

LAYER NO 7i" FROM' 2= -,30000-bi ‘ TO'Za ' ,30000-01 ~ " " " ’ ' * 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E= ,24400+08 POISSONS RATIO NUa ,30000-00 

coefficients of thfrmal expansion afic ,64ooo-o5_ athet* s ,B40oo-os mass density kho* -,00000 



PART NO 14 


•n z 
o n 

|8 

?z 

3 - '< 


SI# .15700+01 3Xs ,20668+01 iPARa ;o INGa. 3 SHELL TYPE 5 NTPa 0 LAYERS HLY= 1 
"ELLIPSOIDAL SHELL NO 5 K= -.00000 A= " ,10260+01 " B» ' 'VsliotKOO OIRECTNoT.' 

variable a-coordinates op this part Follow 

ZX ..LINEAR FUNCTION GENERATOR NO. . 10 .FROM — 3 POINTS 

V COORDINATES -.2920-01 -,194q*o1 -.1650-01 

X COORDINATES .1571+01 .2650+0t’ ~ .2867+01 


ZO .LINEAR FUNCIT0N-GENERAIQR.NQ.-._15 FROM 3 POINTS 

Y COORDINATES .0600-01 .5400-01 ,4900-01 

X COORDINATES ’ ,1571+01 .2650+01 .2867+01 ~~ 

.LAYER NO 1 FROM Z“ -.40000-01 TO Za ,40000-01. . 

CONSISTS OF TSOTRoPlf MATFRIAL. YOUNGS HOOUL'IS E» .24400+00 POISSONS RATIO NU= .30000-00 
COEFFICIENTS OF THFRHAl. EXPANSION AFIb ,84000-05 ATHETAs ,04000-05 MASS DFNSITY HHO= -.00000 


SI« 


PART NO 15 
-.00000 SXs 


,13000+01 IP ARa 10 INGa 1 


SHELL TYPE 2 NTP* 0 LAYERS MLYs 1 
- 90,0 00 . ,_D E GHf ES 


-CYLINDRICAL .SHELL NO. . 2 Ka^-.OOO.QO Ra . ...SQOOO-O.Q-JPhIp. 

> 

LAYER NO 1 FROM Z= -.61500-01 TO Z* ,61500-01 

CONSISTS OF ISOTROPIC MATERIAL* YOUNGS MODULUS E» ,24400+Ob JPOI3SONS RATIO NU* ,30000-00 

COEFFICIFNTS OF THERMAL EXPANSION API? ,64000-05. ATHETA? ,04000-05 MASS DENSITY HHO= -.00000"' 


*n -~4 
m 4~- 
ua i 
(B UD 

00 
V0 ix> 

I O' 

1 

-~J N> 


-- p A pT N q ib 

ST B -.OOQQQ SXa .,00400-00 IPARB 3 INGa 2 SHELL TYPE 6 N TP » 0 L AYE RS HL Ya 1 

CONICAL SHELL NO 6 Ka -,00000 PHI# 100.000 DEGREES As -.50400-00 


ZI 

.Y-COOROINATES . 
X coordinates 
ZO ' 

Y. COORDINATES .. 
X COORDINATES 


VARIASLE Z-COORDINATES OF THIS PART FOLLOH 
LINEAR FUNCTION GENERATOR "NO". ~16 FROM 2 POINTS 

_ -. 1000 + 00 , .-., 2000-01 

-.0000 .4040-00 

'LINEAR FUNCTION GENERATOR "NO." "”17 FROM" ' 2 '“ POINTS 7 

,.,,.1000+00. ...lOOO+QO _ , 

-.0000 .4040-00 


"Crcr 


w 

& ^ 

■ ra 


4 


&- 


X 


vO 

~T~ 

C'- 
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LAYER NO i FROM Zs . *,10000+00 TO Z c ,10000+00 

CONSISTS OP ISOTROPIC MATERIAL* YOUNGS MODULUS E= ,24400+08 POISSONS RATIO NU» ,30000-00 
COEFFICIENTS OP THERMAL EXPANSION AF|= ,84000-05 aTHETA= 84000-05 HASS. DENSITY RHO= -,0000« 



, t • 



UNINS SHELL STRESS ANALYSIS, 


HOT £NO DISPLACE, rfORlMOTQ MAR 73 


:c 

5 : 


o — 

*n Z 

a o 

£8 

3* 

11 

> < 


— 

SUBCASE 

NO 

1 FOR 

F0UR1FR 

HARMONIC COS 

0 THETA. 

.. .. . 




bdundary 

CONDITIONS AT STARTING EDGE 


1= 

,00000 

3= 

,00000 

5c 

,00000 

7= 

.00000 

boundary 

CONDITIONS AT FINAL EDGE 


2s 

,00000 

4= 

.00000 

6= 

,noo‘oo 

es 

.00000 

boundary 

CONDITION AT BRANCH EDGE NO 

1 

- 2a 

.00000, .. 

4= . . 

.00000 

-.6?. 

,00000 

7c 

,00000 

boundary 

condition at branch edge no 

2 

2b 

,00000 

4= 

,00000 

6® 

,00000 

7c 

,00000 

BOUNDARY 

CONDITION at BRANCH edge no 

• 3 

2s 

,00000 

43 

,00000 

6P 

,00000 

7c 

,00000 


LOADS FOR PART NO 

1 

SUBCASE 

NO 1 







ring LOA.DS .AT. END. OF THIS. PART ..ARE 

Q=_. 

_J*.*000 0 Q 

NPHl? 

-_»,00QQ0 

MP 

,oaooQ 

_.Nc -,00000 




HKc *,00000 UK* «, OOOOO UTHK* *,00000 
.SURFACEANDTEMPLQAD3ARE.ps .-,28000+04 PFje -,00000... PTHETA® ..*,00000 TLs~ .,14000+03 TU= ,14000+03. 


. .LOADS .FOR -PART_JJ0 2__SUBCASE NO _I. 


KINS LOADS AT END OF THIS PART ARE 3* -,00000 NPHJ* -,00000 

«K» *,00000 UK= -,00000 .. UTHK“ -.00000 _ 


MPHI* 


SURFACE AND TFMP LOADS ARE Ps- -.28000+04 PFI= ' *,00000 


PTHETAh -,00000 


,00000 


TL« 


N«= -,00000 

,14000+03 TUs ,14000+03 


LOADS FDR PART NO 3 SUBCASE NO 1 


RING LOADS AT END OF THIS PART ARE G= *,00000 NPHJc -,00000 
WK«» *,00000 )JK» *,00000 UTHK= *,00000 


MPHIP 


■00000 


"-J 
m 4r- 
IQ I 

VO VO 
I ON 
M | 
VO N> 


SURFACE "AND TEMP CQA'd'S ARE - 'p^ '-728000+04 PF'ja *",00000 pTHETAc ~ -",000 00 

COOE NUMBERS .OF.VABjAptE. LCA»S OVER. THIS PART, GIVEN BV FCEN9 BELO W t A RE 

T£I3 LINEAR FUNCTION GENERATOR NO, 1» FROM 2 P0JNT8 
"V" COORDINATES i 1400+03 ,378 - 6+03 

_X .COORDINATES *,0000 ,9600?0.0 1 : 

TE03 LINEAR FUNCTION GENERATOR NO, 

T’COOROINATES ,1400+03 “ ,3784+ OT 

X_C00R0In*TE3 *,0000 ,4600*00 


TL« 

5 


N* *,00000 

Tic o 00+03 TU* "V 14 o' 0 0+03 


14 FROM 2 POINTS 


LOADS F,DR_P*RT. ND.._4 _ SUBCASE NO_. 1, 


RING LOADS at end OF THIS part ARE 0= *,00000 
WKc *,00000 ..UK= “,00000 UTMK=. 


NPHI= -.00000 

>.00000 


SURFACE AND TFMP LOADS ARE P= -.00000 


PFI 3 *,00000 


MPHI= *,00000 
pTHETAe -,00000 TLa 


Nc -,00000 

,37800+03 TUb ,37800+03 


-Q-O 



i 

VJ 3 

1 

. ol- 
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LOADS FOR PART NO 5 SUBCASE NO 1 


RING LOADS AT END OF THIS PART ARE 0* -,00000 

WK= *,00000 UKa *,00000 • UTHK= 


NPHJc -.00000 

k . 00000 


SURFACE AND TEMP LOAD* ARC pa 


,00000 


PFia *.00000 


HPKI» -.00000 
pTMFTAc -.00000 TLc’ 


Ns -,(10000 
.37600+03 TU= 


LOADS FOR PART NO 6 SUBCASE NO t 


RING LOADS AT END OF THIS PART ARE Q* 
W«= -,00000 UK= *,00000 


,00000 . NPHI» .-,00000 .. 

UTHK= -.00000 


. MPHIP . -.OOOOO N= -.00000 


SURFACE and TEMP LOADS are PS *, 26000+04. pFJs *,00000 PTHETA® ..*,00000 . „ TLo. ,37800+03 TU= 
code NUMBERS OF VARIABLE loads OVER this PART* GIVEN BY FGEN5 BELOW, ARE 4 5 

tei6 Linear function generator no. 20 from 2 points 

_Y COORDINATES . .3780+03 ...4410+03 ...... . 

X ‘COORDINATES *.0000 ,1550-00 

teog Linear function generator no," ~ 2l 'from "" '2 points 

jLCOORDINATES .. _.3780+03 .__.44l0+C3 

X COORDINATES *,0000 ,1550*00 


,37800+03 


,44100+03 


LOADS FOR PART no 7 SUBCASE NO 1 

"ring VoibsHif end ‘of "this" part" are™ bp" " i'.ooOoo"' - " "NPHl«5™^ ooooo mphTo ^ToaoW N=" -Too'ooo' 

■WK« -,00000 UK S «S,00000 uthkr *.00000 

SURFaCE~AND~ TEMP LOADS ARE Pn ^-Tooooo T'"PPI** *,00000 PTHETAo "'-iooooo TL* ','44'l00+03 TU=“ ‘ ', 44100+03" 


L0A0s'>(JR -pARf" NO 8 SUBCASE NO f 

AING _t.OAD5. *T.. END OF_THIS_J?Af?T_*RE 0= *t 00000 NPHia_-,00000 HPHT° *. OOOOQ N= _.- t OOOQO_. 

WK= -.00000 UK= -.OOOOO UTHK® -.00000 

SURFACE JND_ TEMP LOADS ARE _ pa ..-.OOOOO pPJs »,QOOOQ PTMETA?.._-,OOOQO. TL,a ,44100+03 _.TU= . ,44100+0.5. 

LOAD.S . FOR .£ARi ( NQ 5L_ SUBCASE NO _ „l_ _j 

RING LOAoS AT END OF THIS PART ARE Q* *, OOOOO NPHI» .*,00000 MPHIo *,00000 No *,00000 

.... _ WK= -.OOQOO UK»., OOOOO .. . UTHK» *, OOOOQ. 

SURFACE and TEMP loads Are Pa *.28000+04 PFIn -.00000 PTHETAb *, OOOOO ’ TLs ,44100+03 TU= ,60700+03 

~ CbC E ”NUHBERS OF VARIABLE’ LCAOS OVER ‘THIS PART I GIVEN ‘bY FGENS -BELOW"? "aRE 1 5 

__TEt9 LINEAR.FUnCTIDN.GENERATQR.no, 22 FROM _ 2 POINTS 

V COORDINATES .4410+03 ' .8070+03 



x coordinates 


••,0000 


5575+01 


. TE09 LINEAR FUNCTION GENERATOR NO. 23 FROM ,2. POINTS _ ... 

y Coordinates . 4410+03 ,bo7o+o3 

X COORDINATES -.0000 .1575+01 


loads FOR PART NO 10 SUBCASE NO 1 

73 

I RING LOADS AT end OF THIS PART ARE . 5° -.00000 - NpHja 00000 MPHI5_-.00000._. N= -,00000 . ... 

a WK» -.00000 UK= -.00000 UTHK 3 -.00000 

x 

* SURFACE AND TEMP LOADS ARE pr -,00000. PEls -.00000 PTHET** ..-.OtfOOO .TL»._ . .60700+03 TU» _. 

z 




Q0700+03 


>■ 

o 


o ® 
£ o 



__ __ldaos-FoR-.parT-.no _n subcase no -A : 

RING LOADS at end op THIS PART ARE Ga -.000.00 NPHI* -.00000 HPHI= -,00000 N= -,00000 

WRa -.00000 . UKs -.00000 _UTHK= -.00000 — 

SURFACE AND TEMP LOADS ARF P= -,28000+04 PFla -.00000 PTHETA* -.00000 TL° .80700+03 TU* ,12000+04 

CODE NUMBERS OF VARIABLE LO AOS OVER THIS PART, GIVEN" BV FGENS BELOW* ARE if 5 

_ TCIll LINEAR FUNCTION GENERATOR NO, . 24 FROM _.2 POINTS _ . 1. 

Y COORDINATES .8070+03 .1200+04 

X COORDINATES -.Oobfl" Tifl50+ol 

TEOU .LINEAR FUNCTION .GENERATOR -NO,. „gs FROM 2 JlQI^TS _ 

Y COORDINATES .8070+03 .1200+0# 

x coordinates -ioooo ^Tasb+oi * 

p- QR - pj RT No" 12 " SUBCASE No T 

...RlN.G. LpADS__AT END OF THt8.PART_ARE_. 0 3 -.0 0000 NPHia -. 0000 0 MPH Ia -.OQQQO Na__-, 0.0 0.00. 

W|<a -.00000 UK C -.00000 UTHK 3 -.00000 



.gURFACE_ANO..TEME. LOADS ARE Pa- -.28000+ 04 P FI 3 -.00000 PTHETAs _-,opoOO TL« ,12000 + 04.. TU*.„ .120_Q0+0« 


- 0*^1 

w 4r- 

ua 1 
fi> M3 
CO 
M3 M3 
I CTi 
MJ | 
_l ro 


LOADS FOR PART’^0 13 S UBCASE NO i_ . 


RING LOAoS AT END OF TRJS PART ARE 0 a -.00000 NPHJa -.00000 
W(?b ..,-,00000 . _ UK.n . -,00000 UTHK® -,00000. 

SURFACE AND TEMP LOADS ARE P= -,28000+04 PFI= *.00000 


HPHta 00000 N= -.00000 
PTHETA* -.00000 Tl» ,12000+04 TU= ,12000+04 


LOADS FOR PART NO 14 SUBCASE NO 1 


RING LOADS AT END OF THIS PART ARE " 0= ' -',00000 ' NpHla '"-,00000 
WR= -.00000 UK= -.00000 l)THK a -.00000 


MPHIa -,"000*00 ~ N-" -.00000 


~P 

$ 

~W 

vj 

OJ 

a 



SURFACE TFmP loads ARF Pa -.28000+04 PFI= -.00000 


PTh- As -.00000 TL* ,12000 + 00 U'= ,12000 + 00 



> 

m 

f/> 

5 



LOADS FOR PART MO 15 SUBCASE NO 1 

_RING IOAqS AT E«D of this PART. ARE . O 3 -.OOOOO NPHJs 
WK* -.00000 UK= -.00000 UTHK= -.00000 

. SURFACE. AND. TEMP LOADS ARE Pa . -.26000+04 PFIs -.00000 
. . ..LOADS FOR PART..NO. 16 . SUBCASE NO 1 

ring Loads at eno of this part are o* -.ooooo mphi* 
WK3 .,00000 UK=...*, 90000 UTHK® -.00000 

SURFACE AND TFMP LOADS ARE Pa -.28000+04 PFI* -.00000 



•>.00000 HPHI= ..-.00000 N= .-,00900.. 

... PTHFTA=. -.00000 TL* - .,12000+04 Tils 

-.00000 MPHI* -.OOOOO Ns -.OOOOO 

PTHETAs -.00000 TL» .12000+04 TU= 


.12000+04 


.12000+04 



N> tO 






K-lNINS shell strfss ANALYSIS. . HOT END DIsPLACFR HOBIHOTO mar 73 
DEFLECTIONS AMD 3TRFS3 RESULTANTS FOR WAVE NUMBER NXs 0 20OO.PSI BURST PRESSURE PLUS TEMPERATURE l CJADING 
X W Q UPHJ 


x 

x 


2 O 

s ° 

3 s 


hain shell part no. 

,0000 .noooo 

. ,0798 , 38902-00 

,0798 , 38902-00 

,1596 . , 12108-03 

,1596 . 12107-03 

.2390 .. , 21008-03 


1 


.2390 , 21006-03 

_, 31?2 , 28133 i- 03 _ 


,37116400 

, 25629+00 

, 25629+00 


, 16255+00 


, 97610+03 

., 59329 + 03 .. 


,00000 


,3192 , 28131-03 

,S 99 0 . , 32113-03 

, 399 0 . 32112-03 

,0788 ... , 32060 - 03 . 


.0788 

.,5586 

.5586 

_. 638 o. 


. 32060-03 

.,27383-03. 


, 59320+03 
. 39512 + 03 . 

. 39505+03 

, 26318 + 03 . 

. 26309+03 

.55110402 


, 27380-03 , 55026+02 

.. 17796 - 03 .. -. 38617 + 03 . 


, 63 Sq . 17796-03 -. 38622+03 


.7182 , 35995 -Ofl -,12187400 , , 83005-03 

_«T? 8 o 1 3772 - 03 ._. -, 25739 +. 0 . 0 . , 90157 - 03 .. 


MIN SHELL PART NO _2 

,1935 -. 95007-03 ,17141402 

.2620 -. 63081-03 , 32233+02 

,3312 _ , 30072 - 03 . , 36933 + 02 . 


.3312 , 30098-03 
.,4001 „ , 13047 - 02 . 
, 469 o , 22800-02 


. 36935+02 

. 43492+02 

, 53561+02 


,4690 , 22801-02 ,53560 + 02 

‘.5378 , 30284-02 . 65386+02 

.6067 , 35704-02 , 76385+02 


-D'J 

QJ 

ID I 

$ 
<X> U3 
I ON 
I 

vjj ro 


", 6 q 67 ” , 35704-02 
,6756 . 39301-02 
,7000 __ , O 1351-02 

, 70«0 , 01351-02 
,8133 . 02068-02 
,6821 ' ‘ , 01753-02 


, 76365+02 

. 80310+02 

, 87503+02 

. 87500+02 

, 85095+02 

, 76090+02 


' , 45937 - 04 " 
*. 18617-04 
, 92512 - 04 . , 

-. 92513-00 

•, 21268 - 0 ? 

38372-03 

'-, 38372-03 
fV. 59860-03 
-. 80670-03 

"■-, 80674-03 

-. 11172-02 

-. 10004-02 

-. 10004-02 

-. 16883-02 

-, 19700-02 


,8821 , 41753-02 # 76087 t 02 ...-, 19744-02 


NPHX 

BRHI 

MPHJ 

utheta 

N 

nthei a 

HTHETA 


-.52182403 

,00000 

-. 03628+03 

,00000 

•00000 

-, 70687+00 

-, 130 b 8+03 


-.52182403 

-, 85769-03 

-. 18679+03 

.00000 . 

,00000 

-. 60337+00 

-. 56037+02 

— 

-.52182403 

-. 85769-03 

-. 18679+03 

.00000 

,00000 

-, 60337+00 

-. 56037+02 


.,, 52182+03 . . 

.-, 11341 - 02 .. 

-. 21456 + 02 ., 

,_..ooooo . 

.00000 

. -. 50859+00 

-, 60367+01 . 

— 

-,52182403 

-. 11300-02 

-. 21083+02 

.00000 

•00000 

-. 50861+00 

-. 60050+01 


-.52182403 

-, 10387-02 

, 80007+02 . 

..., 00000 . 

,00000 

-, 36397+00 

. ,20122 + 02 . 

— 

-,52182403 

-. 10387-02 

, 80387+02 

,00000 

.00000 

-, 36399+00 

. 20116+02 


.-, 52162403 .. 

.-, 71841-03 , 10147 + 03 . 

,00000 

, 00000 . 

„ -. 20767+04 

, 02040+02 

■ - 

-. 52162+03 

-, 71806-03 

, 14105+03 

.00000 

.00000 

-. 20769+00 

. 02035+02 


-, 52182+03 

-. 26103-03 

_ , 10003+03 

—. 00000 . 

.00000 . 

-, 18271 + 00 . 

. . 50008 + 02 . 


-. 52182+03 

-. 26109-03 

, 18002+03 

.00000 

,00000 

-, 18272+00 

. 50005+02 


-, 52182 + 03 ... 

..., 28660 - 03 .. 

, 20629 + 03 . 

.noooo 

.* 06000 .. 

-, 18357+00 ., 

_ , 6 } 888+02 . 


-. 52182+03 

. 28652-03 

. 20629+03 

.oooon 

.00000 

-, 18357+00 

, 61886+02 


-. 52182+03 

, 89207 - 03 . 

... , 22000 t 03 ... 

. . ,00000 

.00000 . 

-, 25991 t 00 

, 60001+02 

— 

-. 52162+03 

. 89198-03 

, 22000+03 

,00000 

.00000 

—, 25990 tOO 

, 65999+02 

g 

-. 82182+03 . 15056-02 

, 20887+03 

ijjonoo . _ 

,00000 

-. 01639+00 

, 6266 ?+ 02 _ 


-. 52182+03 

. 15055-02 

, 20887+03 

.00000 

.00000 

-. 01637+04 

. 62661*02 

T 

Q 

-, 52182+03 

, 20247-02 

, 14793+03 

.00000 

.00000 

-. 60815+00 

, 403 / 8+02 

O 

-. 52162+03 

, 20246-02 

, 10793+03 

,00000 

,00000 

-. 60012+00 

, 40379+02 

-y 

,© 

_-. 52182 + 03 ._ 

_ , 22594 - 02 . 

_« 38325 - 00 _ 

J .00000 

_, 00000 ... 

_-. 93166 + 00 _ 

11098 + 00 . 

£ 

"-^ 26262 + 00 “ 

” 22593 - 02 " 

, 39952 - 00 ” 

76 oooo 

'iooooo' 

"-. 23016 + 00 ” 

, 75453 + 01 " 


-, 25610+00 


, 09015+01 

.00000 

,00000 

-. 22653+00 

. 72805+01 


.-, 20839 + 00 ... 

_-j, 1056 1 - 01 . 

, 801 39+0 J. . 

,000 00 .. ___ 

,00000 . 

-, 18512 + 00 ._ 

_.»<l 17 i«+.ci_ 


■-, 24839+00 

-, 10562-01 

, 86123+01 

,00000 

.uoooo 

-. 18511+00 

, 61699+01 


-, 23780+00 

-, 11974-01 

, 11678+02 

,00000 

,00000 

-. 13231+00 

, 00761+01 


-, 22590+00 

-. 11924-01 

. 10577+02 

,00000 

,00000 

-. 79085+03 

. 26175+01 

'T 

-. 22590+00 

-. 11926-01 

. 10576+02 

,00000 

,00000 

-. 79081+03 

. 26168+01 


■-.21020 + 00 

-. 10931-01 

, 17559+02 

,00000 

,00000 

-. 32026+03 

, 10105+01 


-. 20355+00 

-. 93663-02 

. 20636+02 

.00000 

,00000 

, 60190+02 

-, 18839-00 


-, 20355*00 " 

■-, 93666 - 02 " 

720636 + 02 " 

",'00066 

.00000 

, 60212 + 02 ' 

- . 18863-00 


-, 19026+00 

-, 75115-02 

, 23680+02 

.00000 

,00000 

, 36500+03 

*• # 96641 ** &0 

t 5 

.-, 16645+04 

-. 55603-02 

_, 26502 + 02 . 

,oo 0 on 

,00000 

. 58202+03 

-, 136 / 9+01 

Jn 

-, 18605+00 

-. 55604-02 

, 26502+02 

,00000 

.00000 

, 58204+03 

-. 136 B 1+01 

S' 

ft 

-. 18003+00 

-. 36582-02 

, 29062+02 

.00000 

.00000 

. 72522+03 

-. 10624+01 


' ». 1 / 483+04 

-. 16751-02 

, 31128+02 

,00000 

,oooco 

, 60383+03 

W 223 + 01 

o 

\ 

-. 17063+00 

-. 18753-02 

, 31128+02 

,00000 . 

,00000 

, 80385+03 

-. 13225+01 

Oi 1 

— fvJ — 


9 

ra 




,3 2666+02 

, o o o o n 

,00(100 

,0<;85 P + 93 

-.10149+01 


,33591+02 

.noOOO 

,00(100 

,P087J+0i 

-.SW+bt-fO 


.33591+02 

' ’.ooooo 

,(10000 

.00872+03 

• *5V6o<j*00 


.33B91+02 

,00000 

,1)000 0 

.75223+03 

-.11486+00 


_ .33529+02 

. . ..OOOOO- . 

. .nonoo 

*665 7b+ n $ 

,39196-00 

— 

,33529+02 

.00000 

.00000 

.66577+03 

,39181-00 


....32078+02 

,00000 

,00000 

,55477+03 

,89163-00 . 



.30710+02 

♦ooooo 

,00000 

.42370+03 

.135/2+01 


30710+02 

.00000 

.ooooo .. 

. _ ,42370+03 

.13572+01 

,26190+02 

.00000 

.00000 

,27626+03 

,1 7633+01 


.24B73+02 

.00000 

.00000 

.11559+03 

.20053+01 


''^20873+02 

’’’".ooooo 

" ’.ooooo 

,11559+03 

’ ',20853+01 


,20699+02 

,00000 

.00000 

-.55472+02 

,22965+01 


.15592+02 

..ooooo 

_ ..ooooo,. . 

. .-,23420+03 

.. ,23662+01 


", 15592+02 

.ooooo 

”,00000 

-.31456+03 

,46777+01 

— 

-.29144+01 

.ooooo 

,00000 

-,14024+04 

-.87432-00 


-.29144+01 

,00000 

.ooooo 

-.14024+04 

-.87432-00 


-.73565+01 

' ,00000 

•ooooo 

-.23822+04 

-.22070+01 


73566+01 

iooooo 

'.ooooo 

’ -.23822+04 

'-,22070+61 


-.58228*01 

•ooooo 

.00000 

-.29605+04 

-.17468+01 


- ,56228+01 

.OOOOO 

.ooooo 

-.29605+04 

-,1746B+01 


-.32550+01 

,00000 

.ooooo 

-.32045+04 

-,97650-00 


-.32549+01 

•ooooo 

,(10000 

-.32045+04 

-.97646-00 


-.18167+01 

•ooooo 

,00000 

-.32540+04 

-.5450 1-00 







-©• Si 

*, 18170+01 

.00000 

,00000 

-.32540+04 

-,54511-00 

*3 & 

-.19862+01 

.00000 

,00000 

-.31909+04 

-,59567-00 


_ -7l986 2+ 0i‘ 

,00000 

“■',00000’ 

-’,31909+04’ 

59585-00" 


-, 32234+01 

•ooooo 

•ooooo 

»,30085t04 

96703-00 


-.32232+01 

,00000 

• ooooo 

-,30066+04 

-,96695-00 


-.39408+01 

,00000 

• ooooo 

-,26443+04 

*, 11823+01 

£ ^ 







-.39407+01 

.00000 

,00000 

-,26444+04 

-,11822+01 


-.10373+01 

•ooooo 

,00000 

-.20730+04 

-.31119-00 


-.10381+01 

,00000 

.00000 

-.20731+04 

«, 31142-00 


,10188+02 

*00000 

• 0000.0 

-.14860+04 

.30564+01 



-a 


-.12697+01 

,00000 

,00000 

-.13738+04 

,13303+01 

> 

-.13772+01 

,00000 

,00000 

-.14191+04 

, 14378+01 

K\ 

O 

-,14986+01 

,00000 

,00000 

-,14701+04 

,15593+01 

“i, 14986+01 

,00000 

,00000 

-.14701+04 

,15593+01 

1 

-.16365+01 

,00000 

.ooooo 

-.16281+04 

;i6971+0l 


-.17939+01 

,00000 

.noooo 

-.15943+04 

,1054-5+01 




branch shell part no . s 

.0000 .16377-02 ,60189+02 

,0439 . 1 9735-02 .22670+03 

.0875 ...,23131-02 


•*.15416-02 -,23007-04 

-.14039-02 -.23007-04 


.0875 ,23132-02 ,29804-00 
.1313 ,26432-02 -.71391+01 
.1750 .29677-02 -.19136-01 


,30295-00 12711-02. ,.f. 23007-04 

-.12711-02 -.15100-04 
-.11430-02 . -.15184-04 
«, 10t96-02 -.15100-04 


; w 

TV 

Oi 




> 

main shell part no 

6 

C 3 

3 

,0000 

.21571-02 

-.10246+03 

z 

. . .0194 

,22656-02 

-.74154+02 ..-.I 

z 

c 

.0387 

.23524-02 

-.45252+02 ».i 

3 

<3 

.0387 

.23524-02 

45252+ 02 — -«i 

c 

.0581 

.24199-02 

-«16l3(+n2 -»• 

O 2 
-n Z 

.0775 

,24696-02 

,12865+02 -.1 

P 

> rt 

C o 

.0775 

,24696-02 

.12864+02 

S i 

.0969 

.25015-02 

,41400+02 ■». 

>■ *< 

.1162 

,25144-02 

,69134 + 02 „ .-» 

1 

.1162 

,25144-02 

,69133+02 


.1356, 

.25059-02 

...95608+02 


,155o 

,24725-02 

,12063+03 -• 


branch shell part no 

7 


, .0000 

*, 23509-02 

,94859-04 »» 


.0292 

-.24378-02 

,7a63o*»ofl _*• 


,0585 

-.25563.02 

,61035-04 i 


.0585 

*•25563*02 

, 61035-04... 7, 


.0877 

27075-02 

,41915-04 •» 


.1170 

-.28922-02 



*, 20725-02 
-.23706-02 
-.22677-02 


21637-02 
-. 20584-02 


.,15144+04 
.,15144+04. 
.,15140 + 04 

15144*04- 

.,15144+04 

-.15140+04 

-.15144+04 

•.15144+04 

.,15144+04. 

15140+04 
.,15144+04 . 
-.15140+04 


-.26596+03 

-.23620+03 

-.20396+03' 


-.16881+03 

-.13045+03 


branch shell part no s 

.OOOo -.20580-02 .-,13045+03 .28922-02 

" .0325 -.22937-02 -.80982+02 .30121-02 

,065 o -,25422-02 -.02530+02 .31295-02 


,0650 '-.25022-02 
.0975 -.27957-02 
.1300 -.30500-02. 


42530+02 

-.15490+02 

.43532-03 


31295^02 

.32444-02 

.33567-02 


'.17643-04' 

,17643-04 

',59605-06" 
, 59605-06 
,596o5-06_ 


-d-j 
fl) 4^ 
LD I 

" * 

\s> IX) 

i cr> 
uj r 
ui N> 


hain shell part no . 

■ .0000 ,24725-02 

,0707 .22049-02 

__ ,1575. ..,19468-02 

,1575 .19468-02 

,2362 ,18103-02 

“ ,3I5q ' . 18032-02 


-,14532+03 

—.63236+02 

-,13869+02. 

-.13870+02 

,88228+01 

,14865+02 


■-i23509-02 

-.21457-02 

-.19199-02, 

-.19199-02 

-.16753-02 

-,14147-02 


*,15144+04 

,.15144+04 
*,15144 + 04. 

-,15144+04 
.,15144+04 
., 15144 + 04 


__ ,315q ,18032-02. _ , laeOft+OS...'" 1 J 4 1 47-02 -,15144 + 04 


-,73455-02 

-.17939+01 

,00000 

.uoooo 


-.78235-02 

-.35986-01 

,00600 

,00000 


-.76581-02 

. .,41134-00. 

.00000 - 

. ,00000. 

" $ - 

-.76581-02 

,41144-00 

.00000 

,00000 


**745 t „ 

. , 20820-00 .. _ 

,00000... 

. .00000 

*•; 

-.74034-02 

-,11081-02 

.00000 

,00000 

• ■ 

- - - ■ 

— 

— 

— 

- 

4»*6223i«02 

,11455+02 

.00000 

,00000 


-.50116-02 . 

.... 97432+01, 

.,00000. ... 

.. ,00000 ... 

m - 

-.39650-02 

,85858+01 

,00000 

.00000 

9* 9 



.00000 

,00000.__ 

•» - 

-.30190-02 

,79911+01 

,00000 

,00000 

* • 

-.21089-02 

,79599+01 

.00000 

,000 00 

9*# 

-.21089-02 

“",79599+01 ~ 

,00000" 

,00000 

* 9 

-.11703-02 

,84866+01 

,00000 

,00000 

•9 f 

13971^03 

,95590 + 01. 

-.00 000. 

. ,00000 

- , 

-,13971-03 

,95590+01 ' 

,00000 

•00000 


,10444-02 . 

.. ,11158+02.., 

,00000. .. 

,00000 

m _ 

.24410-02 

,13257+02 

,00000 

•uoooo 

* 9 

,24410-02 

,59422+01 

.00000 

,00000 

*•, 

,35057-02 

,60680+01 

,00000... 

,00000 

*• 

,46029-02 

,62046+01 

,00000 

,00000 

*• 

,46029-0? 

,62046+01 

,00000 

,00000 

.*•+ 

,57353-02 

,63533+01 

,00000 

,00000 

*, 

,69063-02 

,65157+01 

•00000 

,0000c 

** 

,69063-02 

.65156+01 

_*.0OOpO 

,00000 

_*• 

,74965-02 

,31080+01 

.00000 

,00000 

•9 

.77538-02 

,11322+01 

,00000 

,00000 

m n 

"",77530-02 

",11322+0i 

06000"' 

- 0 0 0 0 0 

*9 

.78302-02 

,22046-00 

,00000 

,00000 

" 1 

.78388-02 

-,37872-05 

.00000 

,00000 

• , 

‘""'.24410-02' 

"" ","73143+01“" 

”00000” ■' 

""'".ooooo 

* < 

,37367-02 

-.68590-00 

.00000 

,00000 

* < 

, 25997-02. 

___T*35172+01._ 

00 00.0. 

,00000 

* 1 

.25997-02 

35172+01 

,00000 

,00000 

* . 

.86290-03 

-,35735+01 

,00000 

,00000 

* 

-,60252-03 

'-,25632+01 

,00000 

,00000 


-,6q247-03 

25631 + 9! 

...,00000, . 

.00000 

9 * 


,12340+00 

.12343+00 

.62461-01 

*,33242-03 


.34366+01 

,29230+01 

,25757+01 

25757+01- 

,239/3+01 

,23880+01 

,23880+01" 

,25460+01 

,28677+01. 

.28677+01 

,33474+01 

,397/0+01 


.14390+01 

,13132+01 

".11766+01" 

.11 766+0 1_ 
".10279+01 
,86558-00 


,90240+03 


,93263-00 

,33966-00 


,98240+03' ,33966-00 

,63753+03 ,6b!39-01 

,29109+03^ 1 1362-05_ 


,17046+04”' ,21943+01 
,21474+04 -.20577-00 "JJ 

.25779 + 04 -.10552+01 <+” 


V>1 


I 


4 



s 

> 


? ° 
n: o 

-n 

§5 
5 z 
> -< 


.3937 

.18911-02 

,12895+02 

-.11405-02 

-,15144t04 

-, 15430-02 

-.14396+01 

.00000 

,00000 

-,31082t04 

-.43167-00 

.4725 

.20337-02 

.85146+01 

,, 85432-03 

-,15144+04 

-.20118-02 

-.59257-00 

,0000(1 

,00000 

-.31165+04 

-.17777-00 

.4725”'' 

20337-02 

,85152+oi ’ 

"-,35432-03 

"-,15144+04” 

<*• 2 0 i £ 5«f 02 

_ -;59206-o'o” 

.00000 

,’ 60606” 

w # 3 i 1 65+ 04 

« ,’j 7766-00 

.5512 

,21996-02 

.45491+01 

-,55690-03 

-,15144+04 

*»#2l607«*02 

-.85708*01 

,00000 

,00000 

-.31011+04 

-.25712-01 

t ,83.00 

,23695-02 

,191.53+01 

-.24850-03 

-.15144+04 

-,21347-02 

.15980-00 .nnoon 

,0Q(tP 5_„ 

-.30619+04 .47941—01 

1 .6300 

.23695-02 

.19165+01 

-.24650-03 

-.15144+04 

21347*02 

,15963-00 

,00000 

.00000 

*, 30820+04 

,47889-01 

.7087 

,25338-02. 

... ,47672-00_ 

,70957-04. 

. -, 15544+04.. 

-,20326-02. 

,24774-00 

.onoon 

,DOOOO_ 

-.30690+04 .74322-01 

.7875 

,26691-02 

-.36991,00 

,40166-03 

-,15144+04 

*» 1 9 102-02 

,25044-00 

..00000 

•00000 

3Q658+04 

.75131-01 

.7875 

,26891-02.. 

-.36945-00 

,40166-03. 

-.15144*04 -.19102-02.. 

,25044-00 

•onnon 

,00000 

*, 30 658.+ 04. 

.75132-01 

,8662 

,28351-02 

-.13475+01 

,74386-03 

-.15144+04 

-.18019-02 

,18599-00 

,00000 

.00000 

-.30724+04 

,55798-01 

.9450 

,29743-02 

-.30902+01 

.10978-02 

-,15144+04 

-,17470-02 

,17829-01 

,00000 

,00000 

-.30362+04 

,53487-02 

.9450 

,29743-02 

-.30894+01 

.10978-02 

-.15144+04 

-.17471-02 

,17897-01 

■00000 

,00000 

«, 30862+04 

,53690-02 

1.0237 

.31134-02 

-.59008+01 

,14635-02 

-.15144+04 

-.18137*02 

-.32933-00 

.00000 

.00000 

-.31004+04 

«, 98800-01 

lj.1025 

.32659-02 93647, <ll_ 

^164 1 0-02 «lL51_44 +M_ 

—21094 -02 - .52955 -0.0 .55 00 Q 

.1)5000 

-.31013+04 -.27099-00 

1.1025 

,32659-02 

-.93628+01 

,18410-02 

-.15144+04 

*,21092-02 

-,92964-00 

,00000 

,00000 

-.31013+04 

-.27869-00 

.1.1912 _ 

. ,34550-02 

..-,11743+02 . 

,22297-02. 

. 1 51 44t 04„ 

..-,27631-02. 

17775+4 1 _ 

.00000 

__«00000„ 

-,30657+04 

.-,53325-00 

1.2600 

,37129-02 

-.92933+01 

,26285-02 

-,15144+04 

-.38577-02 

-,26550+01 

•00000 

,00000 

-.29617+04 

-.79651-00 

1.2600 

,37128-02 

-,.?2?4j+ol_ 

.•26285-02 

-.15144+04 

. -.3857.1-1)2 

-.26545+01 

.00000 

,00000 

-.29610+04 

-.79636-00 

1.3387 

,40716-02 

.41087+01 

,30357-02 

-.15144+04 

-.52802-02 

-,29554+01 

,00000 

.O0000 

« ,27580+04 

»#88662**00 

1,4175 

,45395-02 

,36198+02 

,34409-02 

-,15144+04 

», 64874-02 

-,15160+01 

,00000 

,00000 

-.24470+04 

-,45460-00 

1.4175 

,45394-02 

,36182+02 

,134409-02 

-,15144+04 

-,64867-02 

«, 15166*01 

,00000 

,00000 

-,24471+04 

-.45499- 00 

1.4962 

• .50551-02 

.93030+02 

,38663-02 

-.15144+04 

-.62043-02 

,34019+01 

.00000 

,00000 

-.20912+04 

.10206+01 

L..575C 

,54199-02- 

.17184+03 .42887-02 

-,15144t04 

-.22040-02 

,13733+02 

• OOOOO. 

_ .00000 

-.18872+04 

_ ,41200+01 

„ BRANCH. SHELLPART NO 10 _ _ _ _ 

.0000 

.42887-02 

.14215-03 

54198-02 

-.34132+03 

-,22058-02 

,27736-00 

.00000 

•00000 

29684+04 

,24124+01 

.0297 

,43545-02 

,10320-03 

•-,52243-02 

-.26664+03 

-,22lB«-u2 

,21667-00 

,00000 

,00000 

-, 30431+04 

,24731+01 

.0595 

.44207-02 

.61035-04 

-.50274-02 

-.18541+03 

-.22330-02 

.15066-00 

.00000 

.00000 

-.31243+04 

.25391+01 

.0595 

,44207-02 

,61035-04 

-,50274-02 

-,18541+03 

-.22330-02 

,15067-00 

■00000 

,00000 

-.31243+04 

,25391+01 

.0692 

,44874-02 

■ t4995»04 

-.48290-02 

-.96833+02 

*,22500-02 

,78686-01 

.00000 

,00000 

-.32129+04 

,26111+01 

,1190 

,45544-02 

-.35304-04 

-.46290-02 

,30279-04 

-.22695-02 

«, 91710-05 

.00000 

,00000 

-.33097+04 

,26698+01 


MAIN SHELU PART no n 

.0000 ,54190-02 -,16952+03 ,42007-02 -, 15144+04 -.2205B-02 ,13451+02 ,00000 ,00000 -.18873+04 ,40353+01 

,0493 .54457-02 U 94 4+03_ ,45536-02 -,15144+04 ,76132-03 ,64854 + 01 .OOOQO ,00000 -.19949 + 04 ,I94if>+(U 

,096/ ,53728-02' «;76138 + 02 ,48266-02 -.15144 + 04 ;i9979-02 ,1793B+01 -OO'OOO ,00000 -,21795+04 ".'53813-00 

,145o .52709-02 -.42274*02 .51079-02 -,15144+04 ,20735-02 -,10281+01 ,00000 ,00000 «, 24017+04 -.30844-00 


.1450 

,-52709-SF 

42271 + 02 

.51079-02 

-,15144+04 

.20737-02 

-,10279+01 

,00000 

,00000 

*,24018+04 

-.30836-00 

.1933 

,51026-02 

-.18051+02 

,53978-02 

-.15144+04 

.15065-02 

-.24485+01 

,00000 

,00000 

• *.26098+04 

-,73455-00 

» 2 4 1 7_ 

,51297-02 

_ -.23137.+ 01 ,56960-02 

-.15144+04 

,65651-03 

-,29098+01 

.00000 

,00000 

-.27825+04 

-.6/294-00 

.2900 

.51198-02 

,67025+01 

,60021-02 

-.15144+04 

-.23939-03 

-.27005+01 

,00000 

,00000 

-.29129+04 

-.83414-00 

1 ,2900. _ 

.51198-02 

,67049+1)1 

,60021-02 

-,15144+04 

-,23937-03 

-.27803+01 

_iQQO0O 

.00 000 

-,29130+04 

-.83409-00 

,3383 

,51513-02 

.10857+02 

.63154-02 

-.15144+04 

-,10431-02 

-.23398+01 

,00000 

.00000 

-,30029+04 

-.70195-00 

.3867 

,52181-02 

■ ,11807+02 

,66355-02 

*,15144+04 

*,16893-02 

-.17822+01 

.00000 

,00000 

-.30568+04 

-.53465-00 

,435(3 

,53118-02 

,10883+02 

,69621-02 

-,15144+04 


*, 12285+01 

.00000 

.00000 

-.30389+04 

•* #368bfl*00 

.4350 

.53118-02 

,10883+02 

.69621-02 

*,15144+04 

-.21608-02 

-,12205+OJ 

,00000 

,00000 

*, 30889+04 

-.36855-00 

«l4_0 3.3 

.54243*0?_ 

, 9 0.4 7.2±9J 

.72948-02 

-.15144+04 

-.24692-02 

-.74465-00 

.00000 

.ooooo 

-,3l013+04_ 

-.22339-00 
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.5317 

.55483-02 

.69205+01 

,76334-02 

-.15144+04 

•-,26408-02 

-.35044-00 

,00000 

,00000 

*,31031+04 

-,10753+00 

.5000 

.56779-02 

,48366+01 

,79780-02 

-.15144+04 

*,27068-02 

-.74613-01 

.ooooo 

,00000 

*,31001+04 

-,22444-01 

’.5800 

” .56779-02 

48410 + 01 

",79780*02 “ 

715144+04"” 

“*. 27 067-02 ” 

-,74543-oT 

,00000 

•ooooo 

“*,31001 + 04'“ 

22363- O'i 

.6283 

,58087-02 

,29219+01 

.83284-02, 

-.15140+04 

-.26982-02 

,11239+00 

,00000 

.O0000 

-,30963+04 

,33717-01 

..6767. 

,59380-02 

,1 1307 + 01— 

, 86847-02 _ 

^.15144,+ 04„ 

26445-02— 

.21002-0.0. 

,.oo n o 0 

.00000 

10946+04- 

_ ,65007-01. 

.7250 

.60641-02 

-,65067-00 

,90470-02 

-.15144+04 

-,25730-02 

,22174-00 

,00000 

,00000 

30964 + 04 

,6b523-01 

..7250 

,60641-02 

. -.65936-00— 

_ .90470-02, 

-.15144+04.. 

.-.25730-02- 

_ ,22166-PQ. 

.ooooo 

,00000 

.-,30964+04— 

—.66499-01. 

.7733 

,61869-02 

-.26074+01 

,94154-02 

-.15144+04 

-.25118-02 

,14367-00 

•ooooo 

,00000 

-,31017+04 

,43101-01 

.8217 

.63075-02 

«, 48518+01 

,97899-02 

-.15144+04 

-.24914-02 

-.35206-01 

,00000 

.00000 

-,31094+04 

-.10562-01 

-.8700- 

.64289-02 

_*,74 447.+ 01— 

_.i.0.111_-ftl— 15.144+04— ^.254.73*02— *,33107.-0 8 ,00 00.0 

.0000.0 

_-.3ll69+04 -.99322-01. 
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i .8700 

.64269-02 

-,74460+Ot 

.10171-01 

•*,15144 + 04 

-.25473-02 

^*331 Q0*00 

.00000 

,00000 

-.31170+04 

f* f 99300*0l 

L .9105 

,65557-02. 

. 1 0?9 1 +02. _ 

10557-01 .. 

. -.15144 + 04 

..-•27206-02 


_,Oo000 

,00000 __ 

-.31199+04 


.9667 

,66945-02 

-.13055+02 

.10950*01 

*, 15144+04 

-.30565*02 

-.13247+01 

,00000 

•ooooo 

-.31120+04 

* t39741*00 

1.0150 

.68545-02 

-.15085+02 

.11349-01 

-.15144+04 

. -.35969-02 

-.20095+01 

.ooooo 

.00000 

-.30853+04 

-*60285-00 
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1 . 0633 ' 
. 1 . 1117 - 
1.1600 

-1.1600- 

1.2Q03 


,66545*02 

.70063-02 

.72010-02. 

.75718-02 

...75710-02. 

.79228-02 


-,1508<5+02 
15332+02 
_-,1229l + 02. 
-,00069+01 

_-»40066+6l._ 

,11817+02 


.11309-01 -.15100+04 

.11754-01 -.15144+04 

121 63*0 1__*. 15144+00. 
,12577-01 -.15100+00 


-.35990-02 
-.43802-02 
..-,54038-02 
■ ,66202-02 


-.20096+01 

-.27545+01 

.-,34369+01. 

-.38584+01 


,00000 

.00000 

.. 00000 . 

•OOOOO 


12577-01. 

.12995-01 


J 9 » 1514.4 + 04. 

-.15144+04 


66201-02 -.38583+01 ^100QQ_ 


-.78949,02 -.37048+01 


■OOOOO 


♦OOOOO 

.00000 

.. OOOOO . 

.00000 

_« J ) O <) 0 (L 

.ooooo 


—.30853+04 -,60287"00 

-.30296+04 -.82636-00 

. .-,2935 1 + 04. 103 17+0 1 . 
-.27918+04 «, 11575+01 

-j? .27918t04 -_.U525.t01_ 

-,25944+04 -.11114+01 



1.2567 
l,305o 

.83319*02 

,67801-02. 

,37547+02 
,75113+02 . 

.13415-01 -.'1S144+04 

.13B38-01_*. 15144+04 

«, 89706*02' 
.«. 94202*02 

•*.25562+01 .00000 

U 1613+00 .OOOOO. 

.00000 
.00000 . 

-.23461+04 
ff,20646 + 0.4_ 

*•76686*00 

.34839*01 


1.305o ‘ 

1,3533 

.87801-02 

.,92235-02. 

,75113+02 

.12520+03 

,13630-01 

,14263-01 

*, 15144+04 
-.15144+04 

•m m Bb538««02 

•11610+00 

.49078+01 

.00000 
.OOOOO 

,00000 

•ooooo 

*,20646+04 

-.17899+04 

,34831*01 

.14723+01 


1.4017 

1.4500 

,95837-02 

.97377-02 

,18607+03 

,25205+03 

,14691-01 
. 15123-01 

-.15144+04 

-.15144+04 

•-,58271*02 

,51604*04 

,12395+02 

,22980+02 

•ooooo 

.ooooo 

•ooooo 

,00000 

-.15924+04 
«, 158U + 04 

,37184+01 

,66940+01 


MAIN SHELL 
.0000 

PART NO 12 

.15473-01 -.45185+03 

,91720*02 

-.14673+04 

,51621*04 

,22980+02 

,04000 

.00000 

-.15670+04 

,68913+01 


.0291 

,15430-01 

-» 42122 + 03 

,94393*02 

-.14621+04 

.23109*02 

,10521+02 

.00000 

..ooooo 

-,22510+04 

*,63Yo3+0i 


,029j 

,15430-01 

••*,42122+03 

,94393-02 

*,14621+04 

,23109*02 

.10521+02 

,00000 

,00000 

-.22510+04 

-.63703+01 


.0561 

,15353*01 

*,40699+03 

.97173.02 

-,14477+04 

,28762*02 

-.12417+01 

,00000 

.00000 

-,30542+04 

-.28027+02 


.0501 

,15354*0J 

-.4Q899+.03 

.97173-02 

*.14477+04 

*28769-02 

-.12417+01 

.OOOOO 

•ooooo 

-.30542+04 

-.26027+02 


,0872 

,15267-01 

*,41877+03 

,10003*01 

-.14222+04 

,30617-02 

*, 12778+02 

,00000 

,00000 

*,39754+04 

■-,60214 + 02 


.0872 

,15267-0.1. 

r. 41877+03 

.10003-01 

-.14222+04 

,39617*02 

», 12770+02 

•OOOOO 

.00000 

-.39754+04 

-,60214+02 


.1163 

.15177-01 

-.45435+03' 

,10294-01 

*, 13839+04 

,31244-02 

-.24611+02 

•ooooo 

,00000 

«,50l62t04 

-,f0514+03 


.1163 .15177-01 

-.05435+03 

.10294*01 

-.13839+04 

,31244*02 

-,24611+02 

.00000 

■ .00000 

*.50162+04 

-.10514+03 

. „ - - 

. .1453 

.15086*01 

-.51979+03 

.10590*01 

—.13307+04 

,31359*02 

-.37396+02 

.00000 

•ooooo 

-.61792+04 

-,16510+03 

“0 
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cx> 
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main shell 
.0000 
,0168 

PART NO 
.87569*02 
.87150-02 

13 

,13018+03 

.13266+03 

.16210-01 

.16381*01 

*.14226+04 

-.14226+04 

.31359*02 

.18742*02 

-.37396+02 

-.35189+02 

,00000 

•OOOOO 

.00000 

.00000 

*,26886+04 

-.27485+04 

*,11219+02 

-.10557+02 

.0336 

.0503 

.06936*02 

,86914-02 

,13440+03 

,13588+03 

.16543-01 

,16705*01 

•*,14226+04 

-.14226+04 

,68974*03 

•*,41630-03 

*, 32946+02 
«, 30681 + 02 

,00000 

•ooooo 

• ooooo 
,00000 

-,27790+04 

*,27821+04 

-,98845+01 

-,92043+01 

.0503 

.0671 

.0839 

,86914-02 

,87071*02 

.87394*02 

,13588+03 

.13751+03 

.13970+03 

,16705*01 

,16868*01 

.17030*01 

*, 14226+04 
-.14226+04 
-.14226+04 

-.41631-03 

14431*02 

-.23896*02 

-.30681+02 

-,28388+02 

-.26064+02 

,00000 

,00000 

.00000 

,00000 

,00000 

.00000 

-,27821+04 

-,27597+04 

-.27136+04 

-,92043+01 
-.65164+01 
«, 78191+01 
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.1007 

,87869-02 

.14283+03 

,17192*01 

-.14226+04 

■*,32547*02 

-.23695+02 

.00000 

.00000 

*.26459+04 

-.71065+01 

.1007 

-.67869*02 

.,14260+03. 

,.17192-01 

,T. 14226+04,. 

«, 32547*02 

. *,'2.3695+02. 

..ooogo. 

—-..ooooo. 

*,26459+04 

*,71086+01 

,1174 

,88482*02 

,14720+03 

,17354*01 

*, 14226+04 

-.40364*02 

*,21265+02 

,00000 

.00000 

-.25585+04 

*.63794+01 

.1342 

.89218*02 

.15318+03 

,17515-01 

-,14226+04 

*, 47321-02 

-.18747+02 

.00000 

,00000 

*,24533+04 

*, 5624, 1 + 01 

,15.10 

90064-02 .16101+03_ 

.17676*01, 

-.14226+04 

_* .53384*02- 

_*,161ia+.02 

.00000 

i.OOO.Q 0_ 

*, 23326+04 

*.48342+01 

.1510 

.90064*02 

.16098+03 

,17676-01 

*.14226+04 

-.53384*02 

*.16115+02 

.00000 

.00000 

-.23326+04 

*,48344+01 

-.1678. 

,.91004*02 

.,17089+03 

17837-01 

14226+04- 

.*,58508*02. 

.„*, 13334+02 

00000 

.ooooo.. 

*,21985+04. 

*.40001+01 

.1846 

,92022-02 

.18309+03 

.17997-01 

-.14226+04 

■ « 62633-02 

-.10367+02 

,00000 

.00000 

*,20533+04 

*,31102+01 

.2013 

.93100*02 

.19774+03 

.18157*01 

-.14226+04 

*,65690*02 

-.71761+01 

.00000 

.ooooo 

-.18994+04 

-.21528+01 

.2013 

.93100*02 

.19771+03 

.18157*01 

-.14226+04 

-.65690*02 

*,71766+01 

.ooooo 

♦ooooo 

-.18994+04 

-.21530+01 

.2181 

.94220*02 

.21493+03 

.18316*01 

--.14226+04 

*.67592*02 

-.37186+01 

,00000 

,00000 

-.17397+04 

*,11156+01 

,234q. 

..,95361-02 

,23479+03. 

.18474*01 

14226+04- 

68239-02. 

,50332-01 

.,00000 

,00000. 

-.15768+04 

.15100*01 

.2517 

.96502*02 

.25732+03 

,18632*01 

-.14226+04 

*,67516*02 

,41748+01 

.ooooo 

.00000 

*, 14140+04 

,12525+01 


-.2517 .96502-0 
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OO l\> 


,2684 

.2852 

-.3020. 


,97618*02 

,98680*02 


-.25729+Q3 .18632-01 -ul 4226*04 n.67516-112 .417..44+JU ,000 00 ,0000(L 

,28245+03 ,18789*01 *.14226+04 -*,65290*02 ,86986+01 ,00000 .00000 

.31017+03 .18946*01 -*.14226+04 *,61417*02 .13667+02 .00000 .00000 


.» .1 4 140+0.4 ,32523 +.0.L- 


*.12547+04 

,.11027+04 


,26096+01 

,41000+01 


-MAIN ShELLPART 
>,5708 .99670-02 

1.614b .10846*01 


,29494+03 

.25130+03. 

,20936+03 


1,7004 ,12547*01 


JL.70O4 ,J 2547-01 *20.936+03 


1,7436 ,13367*01 
1,7668 ,14164*01 
J..M0.0 .1 4937*0 L 


,16915+03 

,13071+03 

,9-4079+02- 


1.8300 .14937-01 .94077+02 

J ,8732 , J 5684*0.1 *59325+02_ 

1,9164 ,16403*01 .2651, 

1.9596 .17093-01 . ,43015+01 


1,9596 

2,0026 

_?,M 60 . 

2.0892 

_?.0892_ 

2,1324 

2.17S6 

_2,2.188_ 

2.2188 

_?,26?0. 

2.3052 

2.3484 


.17093*01 
,17751-01 
-.163 78*01 
,18969-01 

.18969-01- 

.19524*01 

,20040-01 

_.20515-0i_ 

.20515-01 

„,?0945-01- 

.21329-01 

.21661-01 


-.43046+01 
-.33043+02 
.-,59640+02. 
-, 84028+02 

-*,84035+02. 

-.10615+03 

-.12595+03 

4340+01 

-.14342+03 
15851 +03. 
*,17126+03 
— , 1 B 1 76+93 


-,1?103»0JL_ 

14226+04.. 

_r.55732*02_. 

19.120+02 

-.ooooo 

*00000 

*, 96212+03— 

.573b0+0i 










,19103*01 

-.14226+04 

-.55733-02 

,19119+02 

.ooooo 

,00000 

*,14546+04 

-.23455+02 


.18755.01 

'*.14364+04 

-.53705-02 

.22649+02 

.ooooo 

•ooooo 

-.12623+04 

«, 15788+02 


..,18370*01 

-.14484+04 

*,51481*02 

,25714+02 

.00000 

.ooooo __ 

1 Q0 1 6+ 04_ 

», 86741 + 01 


.17947*01 

-.14589+04 

*,49050*02 

.28337+02 

,00000 

.00000 

• 1 9 1 226t 03 

-.26793+01 


• .17947*01 

-,14,069+04 

-.49050-02 .28337+02 

.ooooo 

•ooooo 

* .9 1 225t 03 -.26791 + 01 


,17490*01 

-,14681+04 

*.46401-02 

,30536+02 

.ooooo 

.00000 

-.75411+03 

,28245+01 


.16998*01 

*,14763+04 

*.43521*02 

.32324+02 

•OOOOO 

.ooooo 

-.60715+03 

.76620+01 


.16475*01 

-.14837+04 

*.40392*02 

,33713+02 

.00000 

.00000 

-.47141+03 

.11655+02 


.16475*01 

-.14837+04 

*.40393*02 

.33713+02 

.00000 

.00000 

-.47141+03 

, 11855+02 


.15920*01 -.14906+04 

*,36996*02 

,34707+02. 

.ooooo 

.ooooo 

-.34706+03 .15021+02 


.15336*01 

-.14972+04 

*,33311-02 

,35310+02 

.ooooo 

•ooooo 

-.23435+03 

,183/4+02 


,14726*01 

-.15037+04 

•*.29312*02 

.35523+02 

•ooooo 

•ooooo 

-.13370+03 

.20725+02 


.14726-01 

-.15037+04 

«, 29312-1)2 

.35523+02 

.ooooo 

.ooooo 

-.13370+03 

.20725+02 


.14089*01 

-.15105+04 

-.24974*02 

,35343+02 

.ooooo 

. ooooo 

-.45646+02 

,22480+02 


,13930-01 

r. 15178+04 

-.20266-02 .34764+02 .00000 

.50000 

.29083+.02 

_j23643+02 


.12749*01 

-.15258+04 

*,15159*02 

,33779+02 

,00000 

•ooooo 

,69570+02 

,24213+02 


.12749-01 -.15258+04 

*.15160-02 

.,33780+02 

_*.0 0 o OLQ 

•ooooo 

.89571+02 

,24213+02 


.12050-01 

*,15350+04 

*,96224*03 

,32378+02 

,00000 

,00000 

,13468t03 

,24183+02 


.11335*01 

-.15456+04 

-.36233-03 

.30549+02 

.ooooo 

.ooooo 

,16301+03 

,23543+02 


.10607*01 

--.15579+04 

.28656-03 

.28278+02 

,00000 

-.00000 

.17288t03 

,22250+02 



.10607*01 

_,96684-02 

.91237*02 

,83764*02 


-.15579+04 
«, 15722+04, 
*.15889+04 
—.16080+04 


. 28638— U3 
,98661-03 
".T7395-U2 
.25446*02 


2,3484 

2.3916 

_2,434a_ 

•2.476o 


.21661*01 

.21938*01 

,22156-Oj 

.22309*01 


-.18180+03 

-.19019+03 

_*,19670+03_ 

-.20167+03 


,83764-02 
,76308*02 
,68917*02 
\6 1647*02" 


'-,16079+04 

-.16297+04 

-,J6539*04_ 

"-,16802+04 


,25442-02 

,33985*02 

_,42949*U2_ 

,52196*02 


.2,^18 0 ,22309-0JL__o t 


*. 1 6800+04 .5 2 186*02 


28279+02 

25550+02 

.ooooo 

.00000 

,00000 

.00000 

.17286+03 

.16225+03 

.322B0+02 

,20375+02 

22346+02 

18649*02 

,00000 

.ooooo 

.ooooo 

.ooooo 

,12878+03 

,69678+02 

,17803+62 

,14539+02 

,18651+02 

.00000 

.00000 

,69629+02 

,14538+02 

14439+02 

.OOOOO 

.ooooo 

-.18247+02 

,10551+02 

96893+01 

.00000 

.ooooo 

-.13844+03 

,58092+01 

43724+01 

.ooooo 

.00000 

-.29477+03 

.28303-00 

43762+01 

•ooooo 

•ooooo 

-.29497+03 

.28049*00 




/ 

t 



£/»««ii=T¥)| airesearch manufacturing company ! 7 ^“ 98 96 -2 


.2,5212 ,?2391-01 -.20S71+03 .54562*02 17075+04 .61483*02 *,15494+01 ,00000 ,00000 *,49129+03 *. 60535+01 

2.5600 ,22397*01 *,20029+03 ,<17731*02 *,17300+00 ,70008-02 *,81372+01 ,00000 ,00000 *.73121 + 03 *, 13200 + 02 

2,6076 _ ,22322-01 -,21339+03 . 0 1 235-02 17586 + 04 ,76071*02 ._*, 15070+02. ,00000 ,00000 -,10173+04_ -,2jl52 + 02„ 



2. 6076 

2,6508 . 

2 » 690 o 

2.7372 

T.7372 , 

2.7800 , 


2,9236 . 


2,6660 , 


22322*01 *.21371+03 ,<U290-02 *,17581+00 ,78001-02 *,15067+02 ,00000 .00000 -.10181+00 *,21166+02 

22166*01 *.,21903+03 ,35174*02_-, 17740+94—. 64554-02_*, 237.02+02 .JCtOOQO *.00000 *., 13.50 6tQ9_-,29843+pg. 

21932-01 *,22806+03 .29602*02 *,17776+00 ,87298*02 *,33005+02 ,00000 .00000 ■-,17265+04 *,39238+02 

21638*01 -.20091+03 .20762-02 -.17572+00 .80316*02 *.<13807+02 .00000 .00000 *,21320+00 -.08971+02 

21636- 01 «, 20 205+ 03 .2 077 9 * 0 2~*i 1 75*06 + oT ,8 o'i 83Vo2~ *i« 38 52+02 ,00000 ^o'oo’oT “ , 2 i 3*62+00 *',"o9 000 + 02 

21321*01 *,26021+03 ,20690*02 *,16968+00 ,71513*02 *,56737+02 .00000 ,00000 -.25038+00 -.58075+02 

2i065«01__*, 28352+03 ,17.500-02 s, 15800+50 »02765n02 *,72563+52 .0QOQ0 ,09000 -.209.95+10 *,66309+02. 

21026*01 *,30931+03 ,15006*02 *.13996+04 .*,12630*02 *,92012+02 ,00000 ,00000 *,30995+00 *,70008+02 


MAIN ShSLL PANT NO 15 

,|00° , ^205^-03 ^,n>46e+04 * 80606*01 -r ,6776a»03 ***?n3aa+ ° 2 • 0000 -° *00000 ., 5910 0 + 09 -.2 7837+02 


,1300 ,99759-02 ,90008+03 ,21990*01 -,67782+03 *.23083*02 .10300+02 ,00000 .00000 *,38052+00 ,31031+01 

,26.00 ,47302*02 .52086*00 ,23310+01 9,617.0 2+03 _*. 10987*11 2 ,32060*02 ,00.000 ,0000.0 *.22860+0 9 I ,9 8oqi+oi 

.2600 .97302*02 ,10786+01 .23310*01 *,67782+03 *, 19981-02 .32719+02 ,00000 ,00000 «, 22883+09 .98156+01 

.3900 ,96622*02 *,.t 00.45+03 .24615_*Q1 __* . 67782+ 03 -.56236*03 ,2355.4+02 ,00000 ,0.0000 *.16029 +09 .70 662+01 

,3900 ,48622*02 -,10707+03 ,24615*01 *,67782+03 *, 50174-03 .23605+02 ,00000 ,00000 *,15025+04 ,70015+01 

.5200 ,40934*02 *,94192+02 .259l3*Ol_^9«6.7782*O3_*,63695r0J ,906&7tOl -JlOOOa : ,00000. -.12806+01 • 29600+0.1 

,5200 ,48994*02 »,9360i+02 .25913-01 +,67782*03 -.63117*04 ,99173+01 ,00000 ,00000 -,12807+04 ,29752+01 

, 65 0.0 . 4 8 999-02 *,610 1S±02 .212J1-0A 6J 7B&+03 _,X3?8 2-Q.4__* ,..O14X<L-01_ ,0.00.0 0 ,00000 . *. 1 3073+ 04 *,14 242*01 

.6500 .98999-02 *,60429+02 .27211*01 •<*. 67782+03 ,8o539«o4 ,37608*02 ,00000 ‘ ' ,00000 -,13074+04 ,11282*02 

,78.0.0 .48 B92-0 2 *. 59805+ 02 .285 09*01 *. 67782+05 -. 2646 3-09 -.64096+01 .OQCQO ,00000 *. 154 12+04 -,1922 9+01 

,7800 ,48892-02 -,39213+02 ,28509*01 ■*,67782+03 -.25923-04 *,63580+01 ,00000 ,00000 -.13413+04 *,19074+01 

.9100 , 4 90 85* 02 * , 10.7 8 3 + 02 , 29_B 0 7*01 -.677 82+ 03 -« 2 8981*03 - .99 248+01 ,0 00 0 2 .0 0000 *_, 12 269+04 -.29775+01 

,9100 .49085*02 -,10189+02 ,29807-01 -.67782+03 -,28927-03 *,98730+01 ,00000 ,00000 *,12265+04 -,29619+01 

1 ,0 4 00 ,49 657*02 ,76 5 5 4 + 0 2 ,3 1102-01 *.67 762 +03 -.5745 0-0 3 - , &5J 4 8+0 1 ,00 00 0 .0 0 000 8 85 77+0 3 » «> 954fl +0 1 

1.0400 .49657-02 .77154+02 ,31102-01 ■», 67782+03 *,57396*03 -.64625+01 ,00000 ,00000 ;,885B3+03 *,19388+01 

1.170 0. J 50 » 32.-02 , 27307+0 3. .3 2392*01 *,67782 +03 ». 50709*03 .14991 + 0 2 .OO QOO ,00000 , 4243 0+03 .44973 + 01 

1,1700 .50431-02 ,27364+03 ,32392-01 *,67782+03 -.50655-03 ,15041+02 ,00000 ,00000 .*,42471+03 ,45124+01 

| *JSQPO ,5 0484-02 ,551?5.+ 0J .33677*01 .*.6 77 82+0 3 .70474* 03 ,68556+02 ,.00000 .00000 * .59 355+03 .205 68 + 02 


MAJN SHILt_PABT N O 16 ; 

,0000 ,33677*01 -,6778'2+o3 *,50483*02 .-,55257+03 ,7'0541*0'3 ,68615+02 ,00000 ,00000 07522+03 *,21826+01 

.0673 .33620*01 -.57927+03 -.43763-02 .*.56289+03 ,96254*03 ,35338+02 ,00000 ,00000 *,49919+03 *,20753+02 

__,13<!2 .33549 -01 - .47916 + 0 3 - , 370 58*02 *,570.84+ 0_3 .1152 9-0 2 .79728+0 1 .000 00 .000 00 - .5 428 4+03 -.35616 +02 

,1347 ,33549*01 *,47916+03 *, 37058-02 -.S70B3+03 ,li528*02 ,79711*01 

,2020 .33467*01 -.37644+03 -,30355*02 *,57010+03 , 12660"02__*. 13096+02 

,2693 .333B0-O1 *,26887+03 -.23641*02 *,54512+03 ,12963*02 -,26729+02 


,00000 
_ L 0_0 0 0 0 _ 
,00000 


* ,54284+03 -.35615+02 

-.60962+0 3 *,4 7617+02 

-.71241 + 03 -,S8146+'0T 


.2693 ,33380-01 _* t ?6fl87+p3_.««2364 1-02_*,54S13+03 ; , 12982*02__«, 26730+02 ,00000 ,0000 0_ *,71236+03 58144+02 

,3367 ,33294-01 -,15060+03 *,16898*02 4,44502*03' ,12731*82 *,29067+02 ,0000~0 ,00000 4,89788 + 03 », 70868+02' 

.4040 ,33207*01 ,22211-02 *.10124*02 ,43006-00 ,13373*02 ,14188*02 ,00000 ,00000 . .,14356+04 *,10442+03 


ORIGINAL PAGE lb 
OF POOR QUALITY 



n-LMINS SHELL STRESS ANALYSTS...,..., HOT END DISPLACED HORIHOTO MAR 73 


.DEFLECTIONS and STHFSSES FOR WAVE NUMBER NX=» 0 2800.PSI BURST PRESSURE PLUS TtwPERAItlkF LOADING 


/?\ 

X 

W 

tJPHX 

UTHETA 

BPHI 

SPHI in 

SPHI OUT SThFTA IN 

STHE1A OUT 

SFITH IN 

SFITH OUT 

/ » \ 

hajn shell 

PART NO 

t 

■ ■ - 

. . 

.... 

1 





.0000 

.00000 

•ooooo 

,00000 

.00000 

.52607+05 

-,57475+05 ) -,15901+05 

40950+05 

,00000 

.00000 

Vi/ 

. .0708 

.38902-04 

.10372-03 . 

.ooooo 

-,85769-03. 

. ,21189+05 

-.25076+05 -.22430+05 

-.36567+05 

.00000 

•OOOOO. 

> 

,0700 

.38902-04 

,10372-03 

.00000 

-,85769-03 

,21189+05 

-.25976+05 -,22430+05 

-.36507+05 

,00000 

.00000 

CO 

.1506 

,12140-03 

,20355,03.... 

..ooooo . 

.. .-.11341-02... 

. .,31517+03 

-.51025+04. -.22517+05 

-,24142+05 

. ,00000 

._ ..ooooo. 

o 

,1506 

.12147-03 

,20355-03 

.00000 

-.11340-02 

.31066+03 

-.S1060+04 -.22517+05 

— , 24144+05 

.ooooo 

.00000 

s 

> 

*230<( 

.21000-03 

. ,29009,03. . 

..ooooo 

-,10307-02 

-.12545+05 

.77570+04 ,-.19741+05 

-,13650+05 

,00000 

. ..ooooo. 

z 

c 

,230« 

.21006-03 

,29009-03 

.00000 

-.10307-02 

-.12543+05 

,77554+04 19742+05 

-.13652+05 

,00000 

,00000 


.3102 .. 

.28133-03 

.30773,03 — 

_.00000_. 

-.71841-03- 

,, 20254+05. 

.15467+05.. 16719+05 

-,60031t04. 

...,00000 

,00000 

si 

.3102 

.28131-03 

,36773-03 

.OOOOO 

-,71846-03 

-.20252+05 

,15465+05 -.16720+05 

-,60045+04 

.ooooo 

,00000 

oC> 

.3990 

.32113-03 

,47390.03 . 

•ooooo 

-.26103-03 

-.25122+05 

.. ,20335+05 -.15200+05 

-.15626+04 

,00000 

.00000 

T1 ^ 

g§ 

.3990 

,32112-03 

,47390-03 

,00000 

-.26109-03 

«, 25121+05 

,20334+05 -.15200+05 

-,15635+04 

,00000 

•ooooo 

l£ 
> -< 

.0700. 

,32060-03 

...55900,03 

„,00000.. 

,20660-03 

-.23430+05 

23651 + 05. .-,16234 + 05 

-.60711+03 

,00000 

. .. ,00000. 

1 

.«7S0 

,32060-03 

.55901-03 

,00000 

,28652-03 

-,28430+05 

,23650+05 -,16234+nS 

-,60749+03 

.ooooo 

,00000 


. .5586 . 

,27363-03 

,64543-03.. 

•ooooo 

. . ,09207-03 . 

-.30160+05 

,25382+05. .-,20255+05 

*,35696+04 

,00000 .. 

,00000 


.5566 

,27304-03 

.64543-03 

•ooooo 

,09190-03 

-,30160+05 

,25381+05 -.20254+05 

-, 35094+04 

,00000 

•ooooo 


.6304 

.17796-03 

.73615,03 

«00000_. 

._ ,15056-02. 

.-,20764+05 

.,23977+05 -.27012+05 

-.11109+05 

,00000 _ 

•ooooo 


,6300 

.17798-03 

.73615-03 

,00000 

,15055-02 

28764+05 

,23977+05 -,27010+05 

-,11100+05 

,00000 

•ooooo 


.7102 

.35974-04 

,03405-03 

.ooooo 

,20247-02 

«, 21070+05. 

,16202+05 -,35335+05 

-,24129+05 

.00000 

•OOOOO 


,7102 

.35995-04 

,03405,03 , 

,00000 

,20246-02 

21070+05 

,16203+05 -.35333+05 

-, 24127+05 

,00000 

,00000 


.7900 • 

,13772-03 

.... »?4 157-01— 

_,OOOQO _ 

,22594-02_. 

.-,24421+04 

23453+04. J-, 42751 + 05/ 

-,42722+05 

_ .,00000.. 

.00000 



MAIN SHELL 

PART NO 2 . .... 




.1935 - 

.95047-03 ,45937-04 

.00000 

,22593-02 


,2624 «* 

.63401-03 -.10617-04 

,00000 

-.65604-02 


..3312 

.30072-03 -.92512-04 

,00000 _ 

-,10561-01 


.3312 

.30090-03 -,92513-04 

,00000 

-.10562-01 


.4001 

,13447-02 -,21268-03 

,00000 

-,11974-01 


,4690 

,22000-02 -,38372-03 

,00000 

-.11924-01 


,0690 

.22B01-02 -.38372-03 

.ooooo 

-,11926-01 


.5370 

,30204-02 —59064-03 

.ooooo 

-,10931-01 



.6067 

.35744-02 -.04674-03 

,00000 

-.93663-02 


' .6067 

',35744-02 —84674-03 

".'ooooo 

93666-02 

.6756 

.39341-02 . -,11172-02 

.ooooo 

-.75115-02 

LQ 1 
fl> VO 

,7440 

.413S1-02 », 14004-02. 

,00000 

... -.55643-02 

CO 
VO VO 

.744q 

.41351-02 —14004-02 

.ooooo 

-.55644-02 

-t“ 1 

.0133 

,42068-02 — 1 6083-42 

,00000 

-.36582-02 

O N> 

.0021 

.41753-02 —19744.02 

.ooooo 

-.10751-02 


.0021 

,4(753-02, 19744-02 

,0000 0___ 

...-,18753-02. 


-. 19516 + 05 ' L-jJ 2005 +O 6 J 

-. 51554 + 05 ' 

-, 78480+05 

,00000 

,00000 

-, 35523+05 

-. 10200+06 

-, 64341+05 

-, 76003+05 

,00000 

,00000 

.-, 45700+05 

, -, 02952+05 _ 

33060+05 

-. 62823+05 _ 

,00000 

,oonoo_ 

-, 45694+05 

—, 02950+05 

-, 33053+05 

-. 62822+05 

,00000 

,00000 

-, 51747+05 

-, 66499+05 

*, 21 302+05 

-. 44490+05 

,00000 

,00000 

-. 56037+05 

-, 51478 + 05 " 

-, 11341+05 

-. 26763+05 " 

,00000 

"■ ,00000 

— , 56034+05 

-. 51479+05 

-, 11338+05 

-. 26764+05 __ 

,00000 

.00000 

-. 62346+05 

"-, 37104+05 

-', 41030+04 ’ 

— , 1 0960+05 

.ooooo' 

, oo o o b 

-, 67452+05 

-. 24278+05 

, 71862+03 

, 21743+04 

,00000 

,00000 

-, 67451+05 

-. 24279+05 

”71941 + 03 ' 

“, 21743+04 '“ 

,00000 ' 

’".ooooo" 

-, 71844 +US 

13153+05 

, 34956+04 

, 12476+05 

,00000 

,00000 

,,-, 75175+05 

-. 40974+04 . 

, 47111 + 04 . 

, 20052+05 

,00000 

, 00000 .. 

-, 75175 +OS 

-. 40976+04 

, 67116+04 

. 20052+05 

,00000 

,00000 

77212+05 

, 27741+04 

, 40319+04 

, 25154+05 

,00000 

•ooooo 

-, 77856+05 

, 75437+04 

‘’, 42442+04 ' 

,?bl 03+05 

.ooooo 

iooooo' 

-, 77056+05 

.... , 75031+04 

.,624 40+0 4 

.28103 + 05 ._ 

.ooooo 

.Ooooo., 


» > 


UAc *Wd 




.9510 

,40*24-02 

», 22534-02 

,00000 

—.26064-03 

-,77113405 

1.0199 

,38852-02 

-,25211-02 

,00000 

,11654-02 

-.751)62+05 

1.0199 

,38852-02 

-.2521 1-02 

.OOOOO 

.11653-02 

-,75062+05 

1.0887 

,36573-02 

-.27741-02 

.OOOOO 

,23961-02 

-.71310+05 

1.1576 

.33889-02 

-.30096-02 

,00000 

, , ,34420-02 

-.67476+05 

1.1576 

,33889-02 

-*30096-02 

.00000 

,34410-02 

-.67476+05 

.... 1.2265 

.30882-02 

*. 32250-02 

.OOOOO 

.43051-02 

-.62170+05 

1.2953 

,2761 6-02 

-.34198-02 

.OOOOO 

,49974-02 

-.55980+05 

1.2953 

,27616-02 

-,34198-02 _ 

OOOOO- 

,49973-02 

-.55988+05 

1.3642 

,24143-02 

-,3591 1-02 

.OOOOO 

,55272-02 

—.49002+05 

1.0331 

,20505-02 

-.37363-02 

,00000 

,59012-02 

-.41259+05 

l.«33l 

,?05q5-02 

-.37383-02 ' 

“.ooooo* 

,59012-02 ' 

-.41259+05 

1.5019 

,16741-02 

-,36606.02 

.00900 

,61229-02 

-.32784+05 

jt.5708. 

.12887-02 - 

-.39567-02— 

—.00000— 

.61919-02- 

-.23571+05 



main shell part no 3 

. ,000.0 .12*60-02 -,39567-02 .00000 

,096o ,08746-03 -.39477-02 ,00000 


.61918-02 .1 -.963324- OS j 
■ BBJ 85-02 -.26932+05 


,fl96o "08746-03 -.39477-02 .OOOOO" ,88185-02' -i?6932+05 ' 

.1920 -.22098-03 36955-02 .00000 .55426-02 -.10274+05 


“ “ 

.1920 

-.22096-03 

-.38955-02 

.00000 

,55426-02 

-.10274+05 


,268o 

-.56425-03 

— ,3807 0—02 

.OOOOO 

,17560-02 

-.16026+05 


,288o 

-756426-03' 

38070-02 

.00000 

.17566-02 

-#16026+65 


.3640 

-.60110-03 

-.36916-02 

.OOOOO 

-,74706-03 

-.25655+05 

— 

.354 0 “ 

-.60119-03 

-.36916-02"' 

.OOOOO 

-.74718-03 

-‘.25655+05 ~ 


,4800 

-.45866-03 

-.35557-02 

, .00000 

— ,20886-02 

-.31049+05 


.4800 

-^45867*03 

" -.35557-02“ 

"ToooooT 

"■-,20883-02 

" », 31047+05 


,5760 

-,21125-03 

-,34027-02 

,00000 

-.30634-02 

-,30413+05 

— 

.5760 

-'.>1126-03' 

" -,34027-02 " 

“Voodoo 

-.30632-02 

"-.30413+05 ' 


,6720 

,14819-03 

-.32356-02 

,00000 

-.45238-02 

-,25773+05 


.6720 

,14815-03 

" -,32356-02“ 

"Voodoo 

-.45235-02 

■-,25774+05 " 


.7660 

.67987.03 

», 30576-02 

..OOOOO 

— ,66260-02 

«, 23083+05 

” 

*7600 

*.67979-03 

" -.30578-02 '* 

“ooooo 

‘-,66255-02 

23084+05' 


*0640 

,14093-02 

-.28746-02 

.00000 

-.83043-02 

-.33971+05 

' 

.8640 

“;i«091-02 

-.28746-02“ 

~ i '00000 

-,83039-02 

'■-,33968+05 ' 

*TJ *--4 

.9600 

.21572-02 

-.26895-02 

.00000 

.— ,62226-02 

1 -.76066+05 / 

Q> -p* 







CD 1 
CD UD 

branch shell part no 

4 




00 
l ft 1 A 

,0000 

-.26695-02 

-.2157 1-02„. 

,00000 

-.62231-02 

-.25648+04 

1 crs 

,042s 

-.24199-02 

-.20303-02 

,60000 

-.64692-02 

<+, 14026 + 04 

fro 

,085q 

-.21393-02 

-.19016-02 

.00000 

-.67363-02 

-.69899+02 


.0850 

-.21393-02 

-.19016-02 

“ooooo 

-.6/363-02 

-.89893+02 


.1275 

-,16469-02 

-.17704-02 

,00000 

-.70273-02 

,14003+04 



,17O0._ 

-.15416-02 

-.16377-02 

,00000 

-.73455-02 

.31015+04 


10235+05 ,32468+04 

11169+05 ,20543+04 


29227+05 

28836+05 


OOOOO 

OOOOO 


-.000 

OOOOO 





3 

Z 


£S 


“D 

QJ £" 
(Q I 

® $ 
UO UO 
I ON 

-P" I 

lO N> 


BRANCH ShFLL PART no 
.0000 .16177-02 

.0438 .19735-02 

.0875 . ,23131-02 


,0875 

,23132-02 

,1313 

.26432-02 

,175fl 

,29677-02 

HA1N SHFLL PART NO 

,0000 

,21571-02 

,019a 

.22656-02 

.0387 

.23524-02 

.0387 

. .23524-02 

,0581 

.24199-02 

.0775 

,24696-02 

.0775 

,24696-02 

,0969 

,25015-02 

.1162 

,25144-02 

.1162 

,25144-02 

.1356 

,25059-02 

.1550 

.24725-02 

branch shell part no 

.0000 

-,23509-02 

.0292 

-.24378-02 

.0585 

-.25563-02 

.0585 

-,25563-02 

.0877 

-.27075-02 

.H7o 

-.28922-02 


BRANCH 3HFU PART NO 


• oooo 

-.20584-02 

,0325 

-.22937-02 

.0650 

-.25422-02 

.0650 

-.25422-02 

.0975 

-.27957-02 

_ .1300 

-,30504-02 

majn shell part no 

,0000 

,24725-02 

.0787 

.22049-02 

,1575 . 

,19468-02 

.1575 

,19468-02 

.2362 

.18103-02 

■ ' .3l5o 

,18032-02 

,315 0 

,18032-02 


15«16-02 .00000 

14039-02 ,00000 

-.12711-02 .00000 

-.12711-02 ,00000 

-.11430-02 . ,00000 

-.10196-02 .00000 


6 . 


«, 26895-02 

,00000 

-.26519-02 . 

.OOOOO 

-.26122*02 

.00000 

-.26122-02 — 

.ooooo 

-.25720-02 

,00000 

-.25306*02 

.00000 

-.25306*02 

.00000 

-.24879-02 

,00000 

-.24438-02 

„,ooooo 

-.24438-02 

,00000 

-.23932-02 

,00000 

-.23509-02 

.ooooo 


7 

-.24725-02 .00000 

-.23706-02 .00000 . 

-.22677-0-2 .00000 

-.22677-02 * _.00000_ 
-.21637.02 .00000 

-.20584-02 .00000 


B 

.. .28922-02 .00000. . 

,30121-02 .00000 

,31295-02 ,00000 

.31295-02 "“.00000 
.32444-02 .00000 

,33567-02 ,00000_. 


-.23509-02 ,00000 
-.21457-02 .00000 
-.19199-02 . ,00000 

-.19199-02 ,00000 
-.16753-02 ,00000 
-.14147-02 ,00000 

-.14147-02 ,00000 


-.73455-02 

-.74235-02 

-.76581-02 

-.76581-02 
-.74511-02 
— .74034-02 


-.62231-02 

-.50116-0? 

-.39650-02 

-.39650-02 

-.30190-02 

-.21089-02 

-.21089-02 
-.11703-02 
. -.13971-03 

-.13971-03 

,10444-02- 

,24410-02 


.24410-02 

,35057-02 

.46029-02 

,46029-02 

,57353-02 

.69063-02 


,11959+05 
,2399 1*03 
-,27423+04 

-,11959+05 -.27936+05 

-.23991+03 -.20954+05 

,27423+04 . -, U227+05 

-,35112 + 05.. 

21097+05 

-,98821+04 

,00000 

.ooooo 

.ooooo 

.00000 

.ooooo 

,00000 

-.27429+04 
-.13880+04 . 
,73867+01 

.27429+04 -.11226+05' 

,13880+04 -.49842+03 

-.73877+01 10067+05. 

-.95802+04 
,33439+03 
. 1 0062+05 

,00000 

.OOOOO 

.OOOOO 

,00000 

.nonoo . __ 
.ooooo 

.-,60819+05 
-.74398+05' 
*,70058 + 05 ' 

,50967+04 -.50039+05 
*.13241+04 .,46972+05 
*,56644+04 -.45103+05 

24264+05 

-.25050+05 

-.25705+05 

.ooooo 

.ooooo 

,00000 

.00000 

,00000 .. 

,00000 

-.70058+05 
67828+05 
*, 67711+05 

-.56644+04 . -.45104+05 
-.78946+04 -.44375+05 
-.80115+04 -.44752+05 

-.25785+08 
-.26395+05 
«, 26843+05 

•OOOOO 

,oonnn • 

ioQOQO 

,00000 

•ooooo 
• ooooo 

-.67711+05 

-,69686+05 

-.73707+05 

-.80115+04 -.44753+05 
*, 60364 + 04 -.46228+05 
-.20149+04. . -.40817+05 

-.26843+05 

-.2/133+05 

-.2/310+05 

.00000 

.ooooo 

,00000 

.ooooo" 
,00000 
«ooooc 

-.73707+05 

-,79703+05 

_-,07573+O5 j 

-.20150+04 -.48818+05 

,39811+04 -.52564+05 

.11851+05 -.57529+05 

-.27310+05 

-,2/458+05 

-.2/702+05 

.ooooo 

,00000 

,00000 

,00000 

. .ooooo . 

,00000 


*,26932+05 ,15634+05 1-^38648+05) -.27056+05 ,00000 ,00000 

*,28661+05 ,16849+05 38920+05 -.29070+05 ,00000 _ _ ,00000 

-.28366+05 ',18168+05 39214+05 -.30390+05 ,00000 .00000 

*, 28366+05 ,18160+05 * # ?9214+05 -.30390+05 ,00000 ,00000. 

*,28045+05 " ,1 9605+05""'-, 39535+05 -.31826+05 ,00000 .00000 

-.27695+05 ,21172+05 ) -.39866+ 05 1 -.33394+05 ,00000 .00000 


69063-02. 

16475+05 

,10475+05 

-,41204+05 

-,301 19+05 

74985-02 

-,88150+04 

,88150+04 

31350+05" 

~ 26061+05 

77538-02 

-.32104+04 

,32104+04 

*,22320+05 

-,20393+05 

77538-02 

-.32104+04 

".32104+04 

' -,22320+05 

" -.20393+05 

78302-02 

-.62513+03 

,62513+03 

14047+05 

-.13672+05 

78388-02 

,97656-02 

-,97656-02. 

6328 1+04 

-.63281+04 


24410-02 

i-,65290+05! 

-.10432+05 

-.50844+05 

-.34187+05 

37367-02 

.,35289+05 

-.40433+05 

-.52914+05 

-.54457+05 

25997-02 

-, 24672+05 

-,51051+05 

-.60490+05 

- , 6B4 03+ 05 

25997-02 

», 24672+05 

-.51051+05 

«, 60489+05 

68403+05 

86298-03 

-.24461+05 

-.51262+05 

-,679i(« + 05 

-.75989+05 

60252-03 

-,28249+05 

-.474/3+05 

-.73196+05 

' 4,78964 + 05 

60247-03 

-,28250+05 

-.47473+05 

-.73197+05' 

-.78963+08 

■x 


.O0O00 , O 0 0 0 #_ 

,00000 ,09000 

,00000 ,00000 

,00000 ' .ooooo 

,00000 ,00000 

,OQ0O0 ,00O0d_ 


O0000 

ooooo 

.ooooo 

.00000 

1 

OQO00 

, ,00000. 

^ — 

ooooo 

,00000 


OQ0Q0 

,00000 


,00000 

.ooooo 

£ 

,00000 

.00000 



| OF PodR QjjALljrYi 




>n 
C o 

s? 


,3937 ,18911-02 -,11005-02 ,00000 

,0725 ,20337-02 -, 85432-03 ,00000 

,0725 ,20337-02 -.05032-03 ,00000 

2 ,21996-02 -.55690-03 .00000 

1__. ,23695-02 . -,20850-03 00000. 

5 ,23695-02 -, 20850-03 ,00000 

7 ,25338-02 .,70957-04 ,00000. 

3 ,26891-02 ,00166-03 ,00000 


.,26891-02. 

,28351-02 

,29703-02 


.,00166-03 ,00000. 

,70386-03 .OOO00 
,10978-02 .00000 


-,15030-02 

-,20116-02 

‘-.20115-02 

-.21607-02 

.-,21307-02. 

•-.21307-02 

.*•20326-02. 

-.19102-02 

_-a9102-02. 

-,18019-02 

-.17070-02 


-,32063+05 -;03260+05 

-.35639+05 -,00083+05 

'-,35638+05 -.00080+05 

-.37500+05 -,38183+05 

.-,38060+05 -.37262+05, 

-,38060+05 -.37263+05 

.-,38790+05 - ,36932+05.. 

-.38800+05 -, 36922+05 

.-,38800+05 -,36922.+ 05. 

«, 38559+05 -.37160+05 

-.37928+05 -.37790+05 


,905o .29703-02 ,10978.02 ,00000 -.17071-02 

1.0237 .31130-02 .10635.02 .00000 --.18137-02 

_1 ,i 025 . 326S9-Q2 , 16.01 0-02 ,Q.O.Q.Q.Q -,210?0..02_ 


-,37928+05 -.37790+05 

-,36626+05 -.39096+05 

_-_.l43lfli.05 3,0 13-0.9t.QS_ 


1.1025 
.1, 1812.. 
1,2600 

_1 ,2600_ 
1.5387 
1.9175 


1,0175 

1.0962 

_L.525q_ 


.32659-02 .18010-02 .00000 

30550-02 ,22297-02 ,00000_ 

.37129-02 ,26285-02 ,00000 

.,37128-02 ,26285-02 ,00000. 

,00716-02 ,30357-02 ,00000 

,45395-02 ,34469.02 ,00000 

“.45394. 02 “,34489-02 . 000 0 <f 

,50551-02 ,38663-02 .00000 

.,54 1.99-02 , 42887*02 .00009, 


-,21092-02 
27631-02 . 
-.38577-02 

38571-02. 

-.52802-02 

-.64674-02 


-,34375+05 -.41347+05 

*. 3 1196+05 - , 0.4527+_O5_. 

-,27905+OS -,47818+05 


j», 27907+Q5 -,47316+05. 

-.26778+05 -, 48944+05 

-.32176+05 -,43546+05 


-.64867-02 
-,62043-02 
-.2 2040-02 | 


-.32174+05 -.43549+05 

-.50618+05 -,25109+05 

_-^936g.+.0.5_/ ,116.39+JlS. 


,76085+05 

,77245+05 

,77245+05 

,77430+05 

.7/228+05. 

,77220+05 

,77003+05_ 

,76926+05 


,,79324+05 

,,78579+05 


,00000 

.00000 


,.78579+05 .00000 

», 7/623+05 ,00000 

76869+05. __ .O00Q0_ 

,, 76869+05 ,00000 

.,76446 + 05 ,OOOOQ_ 

.,76363+05 ,00000 


,.76926+05 -.76363+05 ,O000Q_ 

,7/020+05 -,76601+05 ,00000 

,77176+05 -.77136+05 .00000 


,77176+05 -.77136+05 

,77140+05 -.77881+05 

.7*486 +05 - .78578+05 

,76486+05 -.785/8+05 

, 74 643+0.5 -,78642+05. 

,71057+05 -.77030+05 

.71058+0 5 -.7 7031+05 
.65624+05 *, 72274+05 

,59469+05 -.62880+05 


,00000 
,00000 
. 6 £ 

,00000 

_«OOQQO_ 

,00000 

00.05.0_ 

,00000 

,00000 


,59473+05 -.62885+05 

,56107+05 -,48452+05 


,00000 
,00000 
_=, P.gMfl, 


,09000 

,00006 

,00000 
,00000 
_,0o0Q0 . 

.00000 

_,00000 

,00000 

_j .00000.. 
.00000 
,00000 


•00000 

.00000 


,00000 

_jlOOOOO_ 

.00000 


lO . O . O . O . O _ 


,00000 

,00000 


•ooooo 

.00000 

.00000 


_flEAJilCH_ SHCLU_EA9T no 10 

,0000 ,42887-02 -.54198-02 

,0297 .43545-02 -.52243-02 

, 05? 5 , 4 4 2.0 7-0 2_ ?.♦ 5.0274 -02_ 


,00000 

,00000 

, 00001 .. 


.0595 
_«0892 
.1 l9n" 


.44207-02 -,50274-02 

,44074-02 -.40290-02 


,00000 

.ooooo 


-,22058-02 -, 45265+04 -,40064+04 -.3936 7+05 -,34843+05 ,00000 

-,22184-02 -,35361+04 .,31299+04 40357+05 -,35720+05 ,00000 

-.22330-0 2 -.24 588+ 04 -.2 1764+04 -.41434+05 -,36674 + 05 . 00000 

-,22330-02 -.24569+04 -,21764+04 -,41434+05 -.36674+05 ,00000 

-.22500-02 -,12842+04 -.11366+04 -.42609+0 5 -. 37713+05 , OOOOO 

"-“,22695-02 ~ ,39063.02 -.97656-02 -.45 893+05 -,38850+05 ,00000 


,00000 

,00000 

•OOOOO 


,00000 
_,0000 0 
, 00000 ' 


— 

MAIN ShEU 
. 0000 

.0403 

.0967 

.1450 

PART NO U 
.54198-02 
,54457-02 
.53728-02 
,52709-02 

,42887-02 

,45538-02 

,48266-02 

,51079-02 

,00000 

,00000 

,00000 

.OOOOO 

.,22058-02 \ -.86502+05 1 
,78132-03 -.62181+05 

,19979-02 -, 44588+05 

,20735-02 -.34006+05 

.12580+05 

-.13541+05 

-.31135+05' 

-.41717+05 

-,62316+OS 

.,56917+05 

-.56505+05 

-.58887+05 

-.32051+05 

42325+05 

-.52469+05 

-.61200+05 

,00000 

,00000 

.ooooo” 

.00000 

.00000 

•OOOOO 

.ooooo 

,00000 


.1450 

7527*09-02 

.51079-02 

,00000 

.'20737-02 

-.34007+05 

-.41716+05 

5*8887+05 

-,6l200'+05 

.ooooo 

,00000 


,1933 

,51026-02 

,53978-02 

,00000 

,15065-02 

-.23679+05 

-.47043+05 

-.62491+05 

-.66000+05 

.ooooo 

.00000 


,2417 

,51297-02 

.5696Q-02 

.00000 

,65651-03 

-,26949+05 

-.48773+05 

-.66290+05 

-.72837+05 

.ooooo 

•ooooo 

qj 4r- 
<n i 

.2900 

.51198-02 

, 60021-02 

,00000 

-.23939-03 

-.27434+05 

-.48288+05 

-.69696+05 

-.75952+05 

.00000 

.ooooo 

ro & 
VD VjD 

_.29O0 

,51198-02 

,60021-02 

,00000 

-.23937-03 

.,27435+05 

-,48287+05 

-.69696+05 

-.75952+05 

.ooooo 

•ooooo 

i o\ 

.3383 

,51513-02 

,63154-02 

,00000 

' -.10431-02 

-.29087+05 

-.46636+05 

-.72440+05 

-.77705+05 

, ooooo 

,00000 

4“ l 
\jj ro 

.3867 

,52181-02 

,66355-02 

,00000 

-.16893-02 

-.31178+05 

-.44544+05 

-.74465+05 

-.78475+05 

,00000 

,00000 



.4350 

,53118-02 

,69621-02 

.. _,0°C80_._ 

^«21608* , *02. 

_»,33254+05 

-,42468+05_ 

/5840+0S_ 

-.78604+05 

,oo_ooo_ 

,00000 


,«3So 

,53118-02 

,69621-02 

,00000 

-.21608-02 

-.33254+05 

-, 42468+05 

-.75840+05 

-.78604+05 

,00000 

,00000 


,4833 

,54243-0_2_ _ 

..72946-02 

,00000 

_ -.24692-02 

_ - ,3.5.0 69+ 0 5 

-,4065.4 + 05. 

-.76694+05 

-.78370+05 

.00000 

,00000 
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.5517 

,55983-02 

,76339-02 

,00000 

-,26408-62"" 

-,36517+05 

” », 39? 05+ 6 5 

-.77174+05 

-,77981+05 

", oooifo" 

.ooooo 


,5300 

,56779-02 

,79780-02 

,00000 

-,27068-02 

-,37581+05 

-.38142+05 

-.77417+05 

-.77566+05 

,00000 

,00000 


.5300 

,56779-02 

,79780-02 

,00000 

-,27067-02 

-,37582+05 

-.38141+05 

-.77416+05 

-,77565+05 

,00000 

.ooooo 


.6383 

.58087.02 

,83289-02 

.00000 

-.26982-02 

-,38283+05 

-,37440+05 

-.77535+05 

-.77282+05 

.ooooo 

•ooooo 


_ .6767. 

,59360-02 

, H6047-O2 

—.00000 

?64i|5-02 

-,33649+05 

-,37074+05 

-.77602+05 

77129 + 05 

. 01)0 00 

•ooooo 


.7250 

.60691-02 

.90476-02 

.00000 

-,25730-02 

-,38693+05 

-.37030+05 

-,77659+05 

-.77160+05 

,00000 

,00000 


.7250. 

,60691-02. 

,90«70»02. 

.00000 

.-,25730-02 

.-,30692+1)5 

_j>. 37030+05 

a. 77659+05 

-.77160+05 

,00000 

.ooooo 


,7733 

,61869-02 

.94154-02 

.00000 

-,25118-02 

-.38400+05 

37322+05 

-,77704+05 

*,77381+05 

,00000 

.ooooo 


.8217 

,63075-02 

,97899-02 

.ooooo 

-,24914-02 

-,37729+05 

-.37993+05 

-.77697+05 

-,77776+05' 

,00000 

,00000 


.8700 .64289-02. 

.101.71-01— 

. .00000 

b. 25473-02 -,36620+05.. 

-.39.103.+ Q5 

-»2755Lt05_ 

-.78296+05 

. ooooo 

•oonnn 


,8700 

,69289-02 

.10171-01 

,00000 

-,25473-02 

-,36620*05 

-,39102+05 

-,77551+05 

-.76296+05 

•ooooo 

.ooooo 


.9183, 

,65557r02 

.10557-01 ,.000.00 • 

«,27206-0.2_ 

35045 + 05^ 

- . 4 0 7 0 8 +.0&_ 

_-*771'l3t05 

-.76851+05 

.O 0 OQP 

•ooooo 


.9667 

.66995-02 

.10950-01 

,00000 

-,30565-02 

-,32894*05 

-.92829+05 

-.76311+05 

-.79291+05 

.ooooo 

.ooooo 


l.OlSo 

,68595-02 

.11349-01 

,00000 

-,35989-02 

-,30326+05 

-.45397+05 

-.74871+.05 

-,79393+05 

,00000 

.OOOOO 


1 • 0 15o 

,66545-02 

.11349-01 

,00000 

-,35990-02 

-.30325+05 

-,45397+05 

•-.74871 + 05 

-.79393+05 

,00000 

.ooouo 

1,0633 

.70063-02 

.11754-01 

,00000 

-,43802-02 

-.27532+05 

-.48191+05 

-.72646+05 

-,78044+05 

,00000 

.0Q0U0 

.1,1117- 

,72818-02 

,.12163-01 

,00000 

•s, 54038-02 

-.24965+05 

-.50757+05 

-.69509+05 - ,77247+05 

- 0 QOO 0 

.oonnn 

1.1600 

,75718-02 

,1 2577-6 t 

.00000 

-.66202-02 

-.23392+05 

-.52330+05 

-.65454+05 

-.74135+05 

,00000 

,00000 

1,1600 

-*75718-02 

.12577-0,1. 

00005 

-.66201-02 

-.23392+05 

-.52330+05 

65 4 5.4 + Q.S 

-.74135+05 

-.OOOOO 

.oonnn 

' 1,2083 

.79228-02 

,12995-01 

,00000 

-.78949-02 

-.23968+05 

51754+05 

-.60692+05 

-.69028+05 

,00000 

.ooooo 

J.2567 

,83319-02 

.13415-01 

,00000 


-.26276+05 

-.47447+05 

-,55776+05 

-.61528+05 

,00000 

•ooooo 

1 .3o5o_.„ 

,67801-02.. 

. .13630-01 

,00000 

. ..94282.02-. 38297+05 

-.37426+05 

.-.51746+.05 

■-,51465+05 

.00000 

.ooflon 

1 . 3o5o 

.87801-02 

,13838.01 

,00000 

•-.94282-02 

», 36297+05 

*37426+05 

-.51746+05 

-,51485+05 

.ooooo . 

.00000 

1,3533 

_»92??5-02 ^4263*01. 

,0.000.0 

-.86538-02 -,56265+oJl 

— 19457+05 

- .50269+05 

-^9226+05 

.ooooo 

•ooooo 

1.0017 

,95837-02 

,14691.01 

,00000 

■.,58271-02 

-.84341+05 

.86184+04 

-.53754+05 

-,25866+05 

,00000 

,00000 

1,0500 

,97377-02 

,15123-01 

■ooooo 

,51604-04 

«, 12404+06 

.46314+05 

-.65381+05 

-,13676+05 

.ooooo 

.ooooo 


MAIN SHELL PART NO 12 


.,000 0 , 15 4 7 3.-0 X 

.91720-02 .00000 

,5162}»04 

( -,12286+06 

, .49493+05 

-.65018+05 

",}3334+05 

.ooooo 

,00000 

.0291 

.15430-01 

,94393-02 

.OOOOO 

,23109-02"' 

-.51414+05 

.42501+04 

-.43931+05 

w, 28682+05 

a 00000 

• OOOOO 

*0291. 

,15430-01 

,94393-02 

' ,00000 

,23109-02 

-,51414+05 

,42501+04 

43931+05 

-,28682+05 

,00000 

,00000 

.0581 

,15353-01 

,97173-02 

,00000 

,28762-02 

-.28488+05 

-,59799+04 

-.38498+05 

-,34221+05 

.ooooo 

.ooooo 

.05 8 j_ 

,15354-01 

_..9.71 73-02 ..OOOOO 

.28760-02 

-.26488+05 

-. 5 9799+ 04 -.38498+05 

-.34221+05 .OOOOO 

tOQO.Q.Q. 

.0672 

,15267-01 

,10003-01 

,00000 

,30617-02 

-.17990+05 

-,88446+04 

-.37192+05 

-.37815+05 

,00000 

,00000 

*0872 
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